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PREFACE ^^fV5^^ 



It is hoped that these tables will be fomid more complete and 
perfect than, those which have preceded. Among them are con- 
veni^t t-ables for easement curves and for earthwork computa- 
tion, several of which are altogether new. These include the 
"Cubic Spiral** easement curve, which is very simple, being 
arranged for a tmiform chord length of 30 feet, and giving all 
deflection angles for a large variety of spirals; also the " Offsets 
from Tangent for a 10° Curve" and "Angles Proportionate to 
Squares of Distances," both of which are specially applicable to 
easement curves, but should be found useful for other purposes. 
The two latter allow the rapid and simple working of spirals of 
any length or for any set-off from the tangent. 

The tables for Earthwork Computation should meet with 
favor. Those for regular three-level sections and for prismoidal 
correction are based upon tables used for computing the earth- 
work on many hundred miles on a prominent western railroad, and 
that for triangular prisms is similar in principle to that for pris- 
moidal correction. 

Other tables seldom found in books suitable for field use are 
"Acres for Strip 100 Feet Wide," "Metric Curves," "Velocity 
Heights," and "Mean Refractions in Declination," while the 
"Stadia Reduction Tables" are more complete than those com- 
mon in field tables. 

The table for "Tangent Distances for a 1 ° Curve" gives values 
for eveiy minute up to 96 ° and the table of " Corrections " is full 
enough to render interpolation unnecessary. This will allow 
greater speed and the saving of much time for an entire field 
party. 

There are many points of arrangement and typography which 
are intended to facilitate work or render errors less probable. 
Great care has been taken both in computing and proof-reading to 
secure absence from error. The plate -proof has been twice 
read under the author's direction, and other tests applied 
which have required the use (in adding) of every figure in the 
tables. The opportunity for comparison with other published 
tables and the running down of discrepancies has given oppor- 
tunity for a high degree of accuracy, and these tables are believed 
to be superior in this respect. 

The "Barometric Heights" are Professor Airy*s and the "Sta- 
dia Reductions" are Winslow's from the "Reports of the Pennsyl- 
vania Geological Survey." The "Logarithms" and "Sines, 
Cosines, Tangents and Cotangents," both natural and logarithmic, 
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are taken from the copyrighted " Wells* Six Place Logarithmic 
Tables" by pennission of Prof. Webstar Wells and of D. C. 
Heath & Co., his publishers; and the "Refractions in Declination," 
also copyrighted, from the "Mannal" published by W. and L. E. 
Gurley, who have permitted their use. Almost, if not quite, all 
other tables have been calculated anew ; seven place tables of 
logarithms and logarithmic functions have been largely used, but 
all numbers doubtful in the last place have been worked out by 
ten place tables which have necessarily been in very frequent use. 
No pains have been spared to make the last figure correct. The 
author desires to thank every one who haft helped in the preparation 
of this book by suggestion or otherwise, and especially Mr. C. B. 
Breed, of the Massachusetts Institute of Technology, for frequent 
advice &nd assistance in arrangement and preparation of work; to 
Mr. E. S. Manson, Jr., S. M., who computed some of the most 
important tables, including Tables I, III, XV ; to Miss V. W. Por- 
ter for very faithful and efficient work both in computations and 
comparisons and proof-reading; and to W. & L. E. Q-urley, to 
D. C. Heath & Co., and to Prof. Webster Wells foi* their cour- 
teous permission to use their books as stated above. 

These tables will be published separately and also in combina- 
tion with the Author's book on "Railroad Carves and Earthwork*** 

July, 1903 
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10 
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ao 
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15 
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475736 


30 
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ao 
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40 
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25 
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50 
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30 
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35 
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45 
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30 
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40 
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455733 
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448688 

445209 
441759 
2.438337 
434943 
431575 
428235 

424921 

421633 

2.418371 
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408734 

405571 
402431 
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387077 

384073 
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372270 
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366492 
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357974 
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341446 
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336081 
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70 
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66 

65 

64 

64 
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62 
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55 
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52 
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51 
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49 
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26 
32 
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68 
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66 
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21 
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61 
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28 
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27 
53 

80 
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66 
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27 

58 
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22 

55 
89 

23 

58 

93 

29 
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37 
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283623 
281286 
278963 
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2. 272071 

269S00 

267541 

265295 
263062 
260841 

2.258632 

256435 
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252077 
249916 
247766 
2. 245628 
243501 
241386 
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237188 
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230974 
228924 
226884 

224855 
222837 
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218830 
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214863 

212895 

210937 

2.208988 
207048 
205110 
203198 
201288 
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195610 

193736 
191871 
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2. 186328 
184498 
182676 
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177263 
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47° 


48° 


49° 


50° 


M. 





«57.o 
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2373.3 


2432.1 
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2551.0 


2611.2 


2671.8 
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74.3 


33.1 


92.3 


52.0 
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X 


a 
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34.1 
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a 


3 
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35-0 
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14.2 


74.8 


3 
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18.8 


77.2 
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55.0 


15.2 


75.8 
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I 
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2496.3 


2556.0 
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i 
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20.7 


79.2 
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57.0 
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I 
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39.0 
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58.0 
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78.9 


7 


8 
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59.0 
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79.9 


8 


9 
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23.7 
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40.9 
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80.9 


9 


10 
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2561.0 
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10 


ZI 
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25.6 


84.0 


42.9 


02.2 
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82.9 


IX 


la 


68.5 


26.6 


85.0 


43-9 


03.2 
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23.2 


84.0 


12 


13 


69.5 


27.5 


86.0 


44.9 


04.2 
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24.2 


85.0 


13 


M 
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45-9 


05.2 
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14 


15 
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07.2 
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10.2 
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80.0 


40.4 


01.3 


29 


SO 


2285.9 


2344.1 


2402.6 
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31 
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32 


33 


88.8 
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24.1 
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33 


34 
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65.6 


25.1 


85.0 
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34 


3f 
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2586.0 
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35 


36 
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30 


3J 
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37 
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39 
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2712. 5 


40 


41 
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32.1 
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52.5 


13.5 


41 


4a 
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55.7 


14.4 


73.5 


33.1 


93-1 


53.5 


14.5 


43 


43 
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56.7 


15.4 


74.5 


34.1 


94-1 


54.6 
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43 


44 
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16.6 


44 


tl 
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45 
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57.6 
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^l 
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47 


48 
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79.4 
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99.1 
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48 


49 
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80.4 
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49 


50 


2305.2 
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50 


51 
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23.2 


82.4 
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62.7 
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53 
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24.2 


83.4 
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52 


53 
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04.1 


64-7 
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53 


54 
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87.4 
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1 
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29.1 
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57 
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58 
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59 
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68 


k ■ 


43° 


44° 


45° 


47° 


48° 


49° 


50° 





13 



DISTANCBS POK A P CUSVV. 

4S° 



SJ 



g; 





TABI.E III. 


—TANGENT DISTANCES FOR A JP CURVE. 
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23M.9 


2432.1 


2491^3 


2551.0 
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I 


57-9 


15.9 


74.3 


33.1 


92.3 


52.0 


12.2 


72.8 


I 


3 


58.9 


16.0 


75.3 


34.1 


93.3 


53.0 


13.2 


73.8 


a 


3 
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35.0 


94.3 
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3 
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36.0 


95-3 


55.0 


15.2 
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4 


5 


2261.8 


2319.8 
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2437.0 


2496.3 


2556.0 


2616.2 
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6 


62.7 


20.7 
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38.0 


97.3 


57.0 


17.2 


77.9 
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63.7 


21.7 


39.0 


98.3 


58.0 


X8.2 


78.9 


7 


8 


64.7 


22.7 


81. 1 


40.0 


99.3 


59.0 
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79.9 


8 


9 


65.6 


23.7 


82.1 


40.9 
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60.0 


20.2 


80.9 


9 


10 


2266.6 


2324.6 


2383. I 


244I.9 


2501.2 


2561.0 


2621.2 


2681.9 


10 


zx 


67.6 


25.6 


84.0 


42.9 


02.2 


62.0 


22.2 


82.9 


ZX 


13 
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26.6 


85.0 


43.9 


03.2 


63.0 


23.2 


84.0 


13 


13 
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27.5 


86.0 


44.9 


04.2 


64.0 


24.2 


85.0 


13 


14 


70.5 


28.5 


87.0 


45.9 


05.2 


65.0 


25.3 


86.0 


14 


X5 


2271.4 


2329.5 


2388.0 


2446.9 


2506.2 


2566.0 


2626.3 


2687.0 


11 


z6 


72.4 


30.5 


88.9 


47.8 


07.2 
08.2 


67.0 


27.3 


88.0 


11 


73-4 


31.4 


89.9 


48.8 


68.0 


28.3 


89.0 


^l 


74.3 


32.4 


90.9 


49.8 


09.2 


69.0 


29.3 


90.1 


x8 


19 


75-3 


33.4 


91.9 


50.8 


10.2 


70.0 


30.3 


91. I 


19 


30 


2276.2 


2334. 3 


2392. 8 


2451.8 


251 I. 2 


2571.0 


2631.3 


2692.1 


30 


31 


77.2 


35.3 


93.8 


52.8 


12.2 


72.0 


32.3 


93.1 


3X 


33 


78.2 


36.3 


94.8 


53.8 


13.2 


73.0 


33-3 


94.1 


33 


«3 


79.1 


37-3 


95- f 


M.7 


14.1 


74.0 


34.3 


95.2 


23 


24 


80.1 


38.2 


96.8 


55.7 


15.1 


75.0 




96.2 


24 


as 


2281. 1 


2339. 2 


2397.7 


2456. 7 


2516. I 


2576.0 


263614 


2697.2 
98.2 


11 


36 


82.0 


40.2 


98.7 


57.7 


17.1 


77.0 


37.4 


*2 


83.0 


41. 1 


99.7 


58.7 


18. 1 


78.0 


38.4 


99.2 


27 


38 


84. 


42.1 


2400.7 


59-7 


19. 1 


79.0 


39.4 


2700.2 


38 


ag 


84.9 


43.1 


01.7 


60.7 


20.x 


80.0 


40.4 


01.3 


39 


3o 


2285.9 


2344.1 


2402.6 


2461.7 


2521. I 


2581.0 


2641.4 


2702.3 


30 


31 


?^-? 


45.0 


03.6 


62.6 


22.1 


82.0 


42.4 


03.3 


31 


32 


IH 


46.0 


04.6 


63.6 


23.1 


83.0 


43.4 


04.3 


32 


33 


88.8 


47.0 


05.6 


64.6 


24.1 


84.0 


44.4 


05.3 


33 


34 


89.8 


48.0 


06.6 


65.6 


25.1 


85.0 


45-4 


06.4 


34 


35 


2290.7 


2348.9 


2407.5 


2466.6 


2526.1 


2586.0 


2646.5 


2707.4 


35 


36 


91.7 


49.9 


08.5 


67.6 


27.1 


87.0 


47.5 


08.4 


36 


3? 


92.7 


50.9 


09.5 


68.6 


28.1 


88.0 


48.5 


09.4 


37 


38 


93-6 


51.8 


10-5 


69.6 


29.1 


89.0 


49.5 


10.4 


38 


39 


94.6 


52.8 


II. 5 


70.5 


30.1 


90.0 


50.5 


".5 


39 


40 


2295.6 


2353.8 


2412.4 


2471.5 


2531. I 


2591- 1 


2651.5 


2712. 5 


40 


41 


96.5 


54.8 


13.4 


72.5 


32.1 


92. 1 


52.5 


13.5 


41 


42 


97-5 


55.7 


14.4 


73.5 


33.1 


93.1 


53.5 


14.5 


42 


43 


98.5 


56.7 


15.4 


74.5 


34.1 


94.1 


54.6 


15.5 


43 


44 


99.4 


57.7 


16.4 


75.5 


35.0 


95.1 


55.6 


16.6 


44 


Ji 


2300.4 


2358.7 


2417.4 


2476.5 


2536. 


2596.1 


2656. 6 


,2717.6 


1 T 

45 


01.4 


59.6 


18.3 


77.5 


37.0 


97.1 


57.6 


18.6 


40 


^2 


02.3 


60.6 


19.3 


78.5 


38.0 


98.1 


58.6 


19.6 


47 


4« 


03.3 


61.6 


20.3 


79.4 


39.0 


99.1 


59.6 


20.6 


48 


49 


04.3 


62.6 


21.3 


80.4 


40.0 


2600.1 


60.6 


21.7 


49 


50 


2305.2 


2363.5 


2422.3 


2481.4 


2541.0 


2601. 1 


2661.6 


2722. 7 


50 


51 


06.2 


64.5 


23.2 


82.4 


42.0 


02. 1 


62.7 


23.7 


SI 


52 


07.2 


65.5 


24.2 


83.4 


43.0 


, 03.1 


63.7 


24.7 


52 


53 


08.1 


66.5 


25.2 


84.4 


44.0 


04.1 


64.7 


25.7 


53 


r 54 


09.1 


fz-* 


26.2 


85.4 


45.0 


05.1 


65.7 


26.8 


54 


1 55 


2310. 1 


2368.4 


2427.2 


2486.4 


2546.0 


2606.1 


2666.7 


2727.8 


55 


J '^ 


II. I 


69.4 


28.2 


tl-^ 


47.0 


07.1 


67.7 


28.8 


56 


152 


12.0 


70.4 


29.1 


88.4 


48.0 


08.1 


68.7 
69.8 


29.8 


57 


1^ 


13.0 


71.3 


30.1 


89.3 


49.0 


09.1 


30.9 


58 


1@ 


14.0 


72.3 


31. 1 


90.3 


50.0 


10. X 


70.8 


31.9 


g 


fio 


2314.9 


2373.3 


2432.1 


2491.3 
46° 


2551.0 


2611.2 


2671.8 


2732. 9 




43° 


44° 


45° 


47° 


48" 


49° 


5<J° 
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TABLE III. 


—TANGENT DISTANCES FOR A 1° CURVE. 




M. 
o 


SI*' 


52" 


53" 


54° 


55° 


56° 


57° 


58° 


M. 


2732.9 


2794.5 


2856.7 


2919.4 


2982.7 


3046.5 


31 10. 9 


3176.0 





z 


33.9 


95.6 


P:I 


20.5 


83.7 


47.6 


12.0 


77.1 


I 


a 


34.9 


96.6 


21.5 


84.8 


48.6 


13. 1 


78.2 


a 


3 


36.0 


97.6 


59.8 


22.6 


85.8 


49-7 


14.2 


79.3 
80.4 


3 


4 


37-0 


98.7 


o§°-9 


23.6 


86.9 


50.8 


15.3 


4 


5 


2738.0 


2799.7 


2861.9 


2924.7 


2988.0 


3051.9 


3116.3 


3181.4 


5 


6 


39.0 


2800.7 


62.9 


25.7 


89.0 


52.9 


17.4 
18.5 


82.5 


6 


7 


40.1 


01.8 


64.0 


26.8 


90.1 


54.0 


83.6 


7 


8 


41. 1 


02.8 


65.0 


27.8 


91. 1 


55.1 


19.6 


84.7 


8 


9 


42.1 


03.8 


66.1 


28.9 


92.2 


56.1 


20.7 


85.8 


9 


zo 


2743. I 


2804.9 


2867.1 


2929.9 


2993.3 


3057.2 


3121.7 


3186.9 


10 


IZ 


44.2 


05.9 


68.2 


31.0 


94.3 


58.3 


22.8 


88.0 


II 


za 


45.2 


06.9 


69.2 


32.0 


95.4 


59.3 


23.9 


89.1 


13 


13 


46.2 


08.0 


70.2 


33.1 


96.5 


60.4 


25.0 


90.2 


13 


M 


47-2 


09.0 


71-3 


34.1 


97.5 


61.5 


26.1 


91.3 


14 


\i 


2748.3 


2810.0 


2872. 3 


2935.2 


2998.6 


3062.6 


3127. 2 


3192.4 


\l 


49-3 


II. I 


73-4 


36.2 


99.6 


63.6 


28.2 


93.5 


^l 


50-3 


12. 1 


74.4 


37.3 


3000.7 


64.7 


29.3 


94.5 


^l 


z8 


51.3 


13-1 


75-5 


38.3 


01.8 


65.8 


30.4 


95.6 


18 


19 


52.4 


14.2 


76.5 


39.4 


02.8 


66.8 


31.5 


96.7 


19 


20 


2753.4 


2815.2 


2877.5 


2940.4 


3003.9 


3067.9 


3132.6 


3197.8 


ao 


2Z 


54.4 


16.2 


78.6 


41.5 


04.9 


69.0 


33.6 


98.9 


31 


' aa 

33 


pis 


17.3 
18.3 


79.6 
80.7 


42.5 
43.6 


06.0 


70.1 
71. 1 


34.7 
35.8 


3200.0 
01. 1 


aa 

23 


24 


57-5 


^19-3 


81.7 


44.6 


72.2 


36.9 


02.2 


«4 


^i 


2758.5 


2820.4 


2882.8 


2945.7 


3009.2 


3073.3 


3138.0 


3203. 3 


U 


59.5 


21.4 


83.8 


46.7 


10.3 


74.4 


39-1 


04.4 


27 


00.6 


22.4 


84.8 


47.8 


".3 


75.4 


40.1 


05.5 


^ 


aS 


61.6 


23.5 


?5-9 


48.9 


12.4 


76.5 


41.2 


06.6 


ag 


62.6 


24.5 


86.9 


49.9 


13.5 


77.6 


42.3 


07.7 


29 


30 


2763.7 


2825.6 


2888.0 


2951.0 


3014.5 


3078.7 


3143.4 


3208.8 


30 


31 


64.7 


26.6 


89.0 


52.0 


15.6 
16.6 


79-7 


44.5 


• 09.9 


31 


32 


65.7 


27.6 


90.1 


53.1 


80.8 


45.6 


10.9 


aa 


33 


66.7 
67.8 


28.7 


91. 1 


54.1 


17.7 
18.8 


81.9 


46.6 


12.0 


33 


34 


29.7 


92.2 


55.2 


82.9 


47.7 


13. 1 


34 


n 


2768.8 


2830. 7 


3893.2 


2956. 2 


3019. 8 


3084.0 


3148. 8 


3214. 2 


P 


69.8 


31.8 


94.3 


57.3 


20.9 


85.1 


49.9 


15.3 


37 


70.8 


32.8 


95.3 


58.3 


22.0 


86.2 


51.0 


16.4 


% 


38 


71.9 


33.8 


96.4 


59.4 


23.0 


87.2 


52.1 


18.6 


39 


72.9 


34.9 


97.4 


60.5 


24.1 


88.3 


53.2 


39 


40 


2773.9 


2835-9 


2898.4 


2961.5 


3025. 2 


3089.4 


3154.2 


3219. 7 


40 


41 


75.0 


37.0 


99.5 


62.6 


26.2 


90.5 


55.3 


20.8 


41 


42 


76.0 


38.0 


2900.5 


63.6 


27.3 


91.6 


56.4 


21.9 


42 


43 


77.0 


39.0 


01.6 


64.7 


28.4 


92.6 


57-5 


23.0 


43 


44 


78.1 


40.1 


02.6 


65.7 


29.4 


93.7 


58.6 


24.1 


44 


^^ 


2779. 1 


2841. 1 


2903.7 


2966.8 


3030. 5 


3094.8 


3159. 7 


3225. 2 


^ 


46 


80.1 


42.1 


04.7 


n:l 


31.6 


95.9 


60.8 


26.3 


46 


47 


81. 1 


43.2 


05.8 


32.6 


96.9 


61.8 


27.4 


47 


48 


82.2 


44.2 


06.8 


70.0 


33-7 


98.0 


62.9 


28.5 


48 


49 


83.2 


45.3 


07.9 


71.0 


34.8 


99.1 


64.0 


29.6 


49 


50 


2784. 2 


2846.3 


2908.9 


2972.1 


3035. 8 


3100.2 


3165. 1 
66.2 


3230.7 


50 


51 


85.3 


47.3 


10. 


73.1 


36.9 


01.2 


31.8 


51 


52 


86.3 


48.4 


II. 


74.2 


38.0 


02.3 


&3 


32.9 


52 


53 


?Z-3 


49.4 


12. 1 


75.3 


39.0 


03.4 


68.4 


34.0 


53 


54 


88.4 


^50.5 


13. 1 


76.3 


40.1 


04.5 


69.5 


35.1 


54 


55 


2789.4 


2851.5 


2914.2 


2977. 4 


3041.2 


3105. 6 


3170.6 


3236. 2 


§ 


156 


90.4 


52.5 


15.2 


78.4 


42.2 


06.6 


71.6 


37.3 


52 


91.4 


53.6 


16.3 


79-5 


43.3 


^•z 


72.7 
73.8 


38.4 


?i 


58 


92.5 


54.6 


17.3 


80. 5 


44.4 


08.8 


39.5 


S 


93-5 


55. 7 


18.4 


81.6 


45.4 


09.9 


74.9 


40.6 


1 


2794.5 


2856.7 


2919.4 


2982.7 


3046.5 


3"o. 9 


3176.0 


3241.7 


51° 


52" 


53° 


54° 


55° 


56° 


57° 


58° 



14 





ISTAN 
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3650 


uRva 








63 


I 3S*o-3 


' 66° 


M, 
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:i 


65 
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4 3534 
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' i 
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; I 




14 






9 3609.3 


1? 


7 "? 




■A 






2 !i:i 




9 5: 




»7 




» 




8; 






28 






5 I*-" 


84 


3 K 




ag 




1 


• I-' 


*S 


J 3756 




JO 








87 




33 




r 


i 4? 


36?? 


3 3762 




H 




S" 






5 6i 




38 










', n 




3J 




5' 




S 




3* 




S6 


»5.6 


67 




39 




S 


3 JfisS.S 


1 


i *1 




f. 




g 


5 59:1 
















8 72 




43 






8 31! 5 




7; 










9 3S3'.| 


^'S 






*ii 




6; 


i h 
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i1 




4B 




». 


5 37.3 
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7 3S38.5 


3709 
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TABLE in. 


—TANGENT DtlSTANCES FOR A 1° CURVE. 




M. 


67° 


68^ 


690 


70° 


71° 


72» 


73" 


74" 


M. 


o 


3792.4 
93.0 


3864.7 


3937.9 


40II.9 


4086.9 


4162. 8 


4239.7 


4317.6 
18.9 


X 


65.9 


39.1 


13.2 


88.2 


64.1 


41.0 




2 


94.8 
96.0 


U'A 


40.3 


14.4 


89.4 


65.4 


42.3 


20.2 




3 


41.6 


15-7 


90.7 


66.7 


43-6 


21.5 




4 


97.2 


69.6 


42.8 


16.9 


92.0 


67.9 


44.9 


22.8 




1 


3798.4 


3870.8 


3944.0 


4018. 2 


4093-2 


4169.2 


4246.2 


4324. I 


i 


99-6 


72.0 


45.2 


19.4 


94.5 


70.5 


^z-§ 


• 25.4 
26.8 


7 


3800.8 


73.2 


46.5 


20.6 


95.7 


71.8 


48.8 


J 


8 


02.0 


74.4 


47.7 


21.9 


97.0 


73.0 


50.0 


28.1 


9 


03.2 


75.6 


48.9 


23.1 


98.2 


74-3 


31.3 


29.4 


9 


xo 


3804.4 


3876.8 


3950.2 


4024.4 


4099.5 


4175.6 
76.9 


4252.6 


4330.7 


xo 


XX 


05.6 


78.0 


51-4 


25.6 


4100.8 


53.9 


32.0 


XX 


X2 


06.8 


g:i 


52.6 


26.9 


02.0 


78.1 


SS* a 


33.3 
34.6 


IS 


13 


08.0 


53.9 


26.1 


03.3 


79.4 


56.5 


13 


H 


09.2 


81.7 


55-1 


29.4 


04.5 


80.7 


57-8 


35.9 


14 


11 


3810. 4 
II. 6 


3882.9 


3956-3 


4030.6 


4105. 8 


4182.0 


4259.1 


4337-2 
38.5 


A 


84.1 


57.5 


31.8 


07.1 


83.2 


60.4 


\l 


12.8 




58.8 


33.1 


08.3 


^•5 


61.7 


39.9 


^l 


14.0 


60.0 


34.3 
35.6 


09.6 


85.8 


63.0 


41.2 


x8 


Z9 


15.2 


87! 8 


61.2 


10.9 


87.1 


64.3 


42.5 


19 


90 


3816.4 


3889.0 


3962.5 


4036. 8 


41 12. I 


4188.4 


42g.6 


4343.8 


20 


ax 


17.6 

id. 8 


90.2 


63.7 


38.1 


13-4 


89.6 


66.9 


46! 4 


21 


38 


91.4 
92.6 


64-9 


39.3 


14- 6 


90.9 


68.2 


32 


as 


20.0 


66.2 


40.6 


15.9 


92.2 


69.5 


47.7 


33 


34 


21.2 


93-9 


67.4 


41.8 


17.2 


93.5 


70.7 


49.0 


a4 


^1 


3822.4 


^4:3 


3968.6 


4043.1 


4118.4 


4194.8 
96.0 


4272.0 


4350.4 


U 


23.6 


69.9 


44.3 


19.7 


73.3 


51.7 


^ 


26.0 


ry 


71. 1 
72.3 


46! 8 


21.0 
22.2 


90.0 


74-6 
75.9 


53.0 
54.3 
55.6 


S 


ag 


27.2 


3900.0 


73.6 


48.1 


23.5 


99.9 


77.2 


99 


30 


3828.4 
29.6 


3901.2 


3974.8 


4049.3 


• 4124. 8 


4201.2 


4278-5 


4356.9 


30 


31 


02.4 


76.0 


50.6 


26.0 


02.4 


81! I 


58.2 


31 


3a 


30.8 


03.6 


77.3 


51.8 


27.3 


03.7 


59.6 


3a 


33 


32.0 


S:? 


78.5 


53.1 


28.6 


05.0 


82.4 


60.9 


33 


34 


33.3 


79.7 


54.3 


29.8 


06.3 


83.7 


62.2 


34 


li 


3834-5 


3907-3 


3981.0 


^^P:l 


4131. I 


4207.6 


4285.0 


4363.5 


P 


36.9 


o8v5 


82.2 


32.4 


08.8 


fz-^ 


64.8 


H 


09.7 


83-4 


58-1 


33.6 


XO. I 


66.1 


P 


38 


38.1 


10.9 


84.7 




34.9 
36.2 


II.4 


88.9 


S-§ 


39 


39.3 


12.2 


85-9 


60.6 


12.7 


90.2 


68.8 


39 


40 


3840.5 


3913.4 


^11:: 


4061.8 


4137.4 


4214.0 


4291.5 


4370.1 


40 


41 


41.7 


14.6 


63.1 


38.7 


15.3 


92.8 


71.4 


4« 


4» 


42.9 


15.8 


89.6 


65.0 

66.8 


40.0 


16.5 


94.1 


72.7 


4a 


43 


44.1 


17. I 


90.9 


41.2 


X7.8 


95.4 


74.1 


43 


44 


43.3 


18.3 


92.1 


42.5 


19.1 


47 


75.4 


44 


'A 


3846.5 


3919-5 


3993.3 


4068.1 


4143.8 


4220.4 


4298.0 


4376.7 


^ 


47.7 


20.7 


94.6 


69-3 


45-0 


21.7 


99.3 
4300.6 


78.0 


^l 


49.0 


21.9 


95.8 


70.6 


46.3 


23.0 


U-i 


» 


48 


50.2 


23.2 


97. 1 


71.9 


47- § 


24.3 


01.9 


49 


51.4 


24.4 


98.3 


73.1 


48.8 


35.5 


03.2 


82.0 


49 


50 


3852.6 


3925-6 


3999.5 


4074.4 


4150. 1 


4226.8 


4304.6 


4383.3 


50 


5X 


.53.8 




4000.8 


75-6 


51.4 


28.1 


05.9 


5X 


5a 


55.0 


28! I 


02.0 


76.9 


52.7 


29-4 


S:| 


85.9 


53 


53 


56.2 


29-3 


03.3 


78.1 


53.9 


30-7 


U:l 


53 


54 


ssiil 


30.5 


04.5 


79-4 


55.2 


32.0 


09.8 


54 


57 


3931-7 


4005.7 


4080.6 


4156.5 


4233. 3 


4311. I 


4389.9 


U 
S 


59.9 

61. 1 


33.0 
34.2 


07.0 
08.2 


81.9 
83.1 


57.7 
59.0 


34.6 
35.9 


12.4 
13.7 


91.2 
92.5 


58 


62.3 


35.4 


09.5 


84.4 


60.3 


37.1 


15.0 


93-9 


g 


63.5 


36.7 


10.7 


85.7 


61.6 


38.4 


10.3 
4317.6 


95.2 


g 


3864.7 


3937.9 


40II.9 


4086.9 


4162.8 


4239. 7 
72° 


4396.5 




670 


68** 


690 


70" 


71° 


73° 


74° 
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TABLE III.— TANGENT DISTANCES FOR A J9 CURVE. 



M.I75' 



4396.5 
97.8 
99.2 

4400.5 
01.8 

4403. I 
04.5 

05. 8 
07.1 
08.4 

4409.8 
II. I 
M.4 

^3.8 
15. 1 
4416.4 
17.7 
19. 1 

ao.4 
21.7 

4423.1 

24.4 

25.7 
27.0 



38.4 

4+29.7 
31.0 

32.4 
33.7 
35.0 

4436.4 
37.7 
39.0 
40.4 

41.7 
4443.0 

44.4 
45.7 
47.0 

48.4 

4449.7 
51. 1 
52.4 
53.7 
55.1 

4456.4 

57.7 

59.1 
60.4 

61.7 

4463.1 

64.4 
65.8 
67.1 

68. 4 
4469.8 

71. 1 
72.5 
73.8 

4476.5 



76' 



75' 



4476.5 

77.8 

S.2 
.5 
81.9 

4483.2 
84.6 

85.9 
87.2 

88.6 

4489.9 
91-3 
92.6 
94.0 
95.3 

4496.7 
98.0 

99.4 

4500.7 
03.0 

4503.4 

3:1 

07.4 

08.8 

4510. 1 

11. 5 

12.5 
14.2 

15.5 

4516.9 
18.2 

19. 6 
20.9 
22.3 

4523.7 
25.0 

26.4 

27.7 
29.1 

4530.4 
31.8 

33.1 
34.5 
35.8 
4537.2 
38.6 

39.9 
41.3 
42.6 

4544.0 
45.3 
46.7 
48.1 

49.4 

4550.8 

52.1 

53-5 

54.9 
56.2 

4557.6 



If 



4557.6 

58.9 
60.3 
61.7 
63.0 

4564.4 

65.7 
67.1 
68.5 
69.8 

4571. 2 
72.6 

73.9 

75-3 

76.6 

4578.0 

79-4 
80.7 

82.1 
83.5 

4584.8 
86.2 
87.6 
89.0 

90.3 

4591.7 
93-1 
94-4 
95.8 
97.2 

4598.5 

,99.9 
4601.3 

02.6 

04.0 

4605.4 

06.8 

08.1 

09.5 
10.9 

4612. 2 
13.6 
15.0 
16.4 

17.7 
4619. 1 
20.5 
21.9 
23.2 
24.6 

4626.0 

27.4 
28.8 

30.1 

31-5 
4632. 9 

34.3 
35.6 
37.0 

38.4 
4639. 8 

7?" 



78' 



4639.8 
41.2 

42.5 

43-9 

45.3 

4646.7 
48.1 

49.4 
50.8 
52.2 

4653.6 
55.0 
56.4 
57.7 
59.1 

4660.5 
61.9 
63.3 

^:I 



79' 



4< 



"^l 



70.2 
71.6 
73.0 
4674.4 
75.8 
77.2 
78.5 
79.9 

4681.3 
82.7 

84.1 

85.5 
86.9 

4688.3 
89.7 
91. 1 
92- 4 
93.8 

98.0 

99.4 

4700.8 

4702. 2 

03.6 

05.0 



4 
07.8 

4709.2 
10.6 
12.0 

13.4 
14.8 

4716.2 
17.6 
19.0 
20.4 
21.8 

4723.2 

78~ 



4723.2 

24.6 
26.0 

27.4 
28.8 
4730.2 
31.6 
33.0 

34-4 
35.8 

4737. 2 
38.6 
40.0 
41.4 
42.8 

4744.2 
45-6 
47.0 

48.4 
49.8 

475^.2 
52.6 
54.0 

>.4 
,8 

4758.3 
59.7 
61. 1 
62.5 

63-9 

4765.3 
66.7 
68.1 

69.5 

70.9 

4772.4 

73.8 

75.2 
76.6 

78.0 

4779.4 
80.8 
82.2 

83.7 

85.1 

4786.5 

87.9 

89-3 
90.7 
92. 1 

4793-6 

95- o 
96.4 
97.8 
99.2 
4800.7 
02. 1 

03.5 
04.9 
06.3 

4807.7 
'79^ 



8o< 



4807.7 
09.2 
10.6 
12.0 

13.4 
4814.9 

16.3 

17.7 
19.1 
20.5 

4822.0 

23.4 
24.8 
26.2 
27.7 
4829.1 

30.5 
31.9 
33.4 
34.8 

4836.2 
37.6 

39-1 
40.5 
41.9 
4843.4 
44.8 
46.2 
47.6 
49.1 

4850.5 
51.9 
53.4 
54.8 
56.2 

4857.7 

59-1 
60.5 

62.0 

63.4 

4864.8 

66.3 
67.7 
69. 1 
70.6 
4872. o 
73.4 
74.9 
76.3 
77.8 

4879.2 
80.6 
82.1 

83.5 

84.9 

4886.4 

87.8 

89.3 
90.7 

92.1 

4893.6 

80^ 



81° ^ 



4893.6 


4980.7 


95' 


82.2 


96.5 


83.6 


97.9 


85. 1 


99-4 


86.6 


4900.8 


4988.0 


02.2 


89.5 


03-7 


91.0 


05.1 


92.4 


06.6 


93.9 


4908.0 


4995.4 


09.5 


96.8 


10.9 


^'l 


12.4 


99.8 


13.8 


5001.2 


4915.2 


5002.7 


16.7 


04.2 


18. 1 


05.6 


19.6 


07.1 


21.0 


08.6 


4922.5 


5010.0 


23.9 


".5 


^i:t 


13.0 


14.5 


28.3 


15.9 


4929. 7 


5017.4 


31.2 


18.9 


32.6 


20.3 


34.1 


21.8 


35.5 


23.3 


4937.0 
38.4 


502^.8 
26.2 


39.9 


27.7 


41.3 


29.2 


42.8 


30.7 


4944.2 


5032.1 


45-7 


33.6 


48.6 


35.1 


36.6 


5P.I 


38.1 



4951.5 

53-0 
54.4 
55.9 
57.3 
4958.8 
60.3 
61.7 
63.2 
64.6 

4966.1 
67.6 
69.0 

70.5 
71.9 

4973.4 
74.9 
76.3 
77.8 
79.2 

4980.7 



5039.5 
41.0 

42.5 
44.0 

45.4 

5046.9 

48.4 

49.9 
51.4 
52.8 

5054.3 
55.8 

57.3 
58.8 

60.3 
5061.7 
63.2 
64.7 
66.2 
67.7 
5069.2 



M. 



o 

X 

a 
3 
4 



i 



zo 
zz 
za 
13 



ao 
az 
aa 

23 
24 

29 

30 
3Z 

aa 

33 
34 

H 
% 

39 

40 
41 
42 
43 
44 

% 

49 

50 
51 
52 
53 
54 
55 
56 

58 

59 
60 



81° I 82 
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TABI,^ III. 


— TANGKNT DISTANCES FOR A 1° CURVE. 




M. 
o 


83° 


84° 


85° 


86° 


87° 


88° 


89° 


90° 


M. 




5069.2 


5159.0 


5250.3 


5343.0 


5437.2 


5533. 1 


5630.5 


5729.7 


X 


70.7 


60.5 


51.8 


44.5 


38.8 


34.7 


32.2 


31.3 


z 


a 


72.1 


62.0 


53.3 


46.1 


40.4 


36.3 


33.8 


33.0 


a 


3 


73.6 


63.5 


54.9 


47.7 


42.0 


37-9 


35.4 


3^*3 


3 


4 


75-3 


?5-o 


56.4 


49.2 


43-6 


39.5 


,37.1 


4 


i 


5076.6 
78.1 


5166.6 
68.1 


5257.9 
59.5 
61.0 


5350.8 
52.3 


5445.2 
46.7 


5541- 1 
42.7 


5638.7 
40.3 


5738.0 
39.7 


1 


1 


79.6 


69.6 


53.9 


48.3 


44-3 


42.0 


41.3 


\ 


81. 1 


71. 1 


62.5 


55.5 


49.9 


46.0 


43.6 


43.0 


9 


82.6 


72.6 


64.1 


57.0 


51.5 


47.6 


45.3 


44.7 


9 


zo 


5084.0 


5174. 5 


5265.6 


5358.6 


5453.1 


5549.2 


5646.9 


5746.3 


10 


zx 


85.5 


75.6 


67. 1 


60.1 


54.7 


50.8 


48.6 


48.0 


zx 


12 


?z-° 


77.1 


68.7 


61.7 


50.3 


52.4 


50.2 


49.7 


za 


13 


88.5 


78.7 


70.2 


^^'l 


57.9 


54.0 


51.8 


51.4 


13 


14 


90.0 


80.2 


71.8 


64.8 


59.5 


55.7 


53.5 


53- 


14 


11 


5091.5 


5181.7 


5273.3 


5366.4 


5461.0 


5557.3 


5655.1 


5754.7 


;i 


93.0 


83.2 


74.8 


68.0 


62.6 


58.9 


56.8 


56.4 


17 


94.5 


84.7 


76.4 


69.5 


64.2 


60.5 


t\ 


58.1 


17 


x8 


96.0 


86.2 


77.9 


71. 1 


65.8 


62.1 


59.7 
61.4 


x8 


19 


97.5 


87.7 


79-5 


72.7 


67.4 


63.7 


61.7 


»9 


20 


5099.0 


5189.3 


5281.0 


5374. 2 


5469.0 


5565.4 


5663.4 


5763.1 


ao 


ax 


5100.4 


90.8 


82.5 


75.8 


70.6 


^•° 


65.0 


64.8 


az 


aa 


01.9 


92.3 


84.1 


77.4 


72.2 


68.6 


66.7 


66.4 


aa 


33 


03.4 


93.8 


85.6 


78.9 


73.8 


70.2 


68.3 


68.1 


as 


34 


04.9 


95.3 


87.2 


80.5 


75.4 


71.8 


70.0 


69.8 


a4 


U 


5106.4 


5196.8 


5288. 7 


5382.1 


5477.0 


5573.5 


5671.6 


5771.5 


li 


07.9 


98.4 


90.3 


83.6 


78.6 


75.1 


73.3 


73.2 


K 


09.4 


99.9 


91.8 


85.2 


80.2 


76.7 


n 


74. s 


S. 


a8 


10.9 


5201.4 


93.3 


86.8 


81.8 


78.3 
80.0 


76.5 


39 


12.4 


02.9 


94.9 


88.3 


83.4 


78.2 


78.2 


ag 


30 


5113.9 


5204.4 
06.0 


5296.4 


5389.9 


5484.9 


5581.6 


5679.9 


5779.9 


30 


31 


15.4 


98.0 


91.5 


f5-5 


83.2 


81.6 


3x 


3a 


16.9 


07.5 


99.5 


93.3 


88.1 


84.8 


8312 


33.2 


33 


33 


18.4 


09.0 


5301. 1 


94.6 


89.7 


86.5 


i^:^ 


If- 9 


33 


34 


19.9 


10.5 


02.6 


96.2 


91-3 


88.1 


86.6 


34 


35 


5121.4 


5212. I 


5304.2 


5397.8 


5492.9 


5589.7 


5688.1 


5788.3 


H 


36 


22.9 


13.6 


05.7 


99.3 


94-5 


91-3 


89.8 


90.0 


37 


24.4 


15.1 


°z-§ 


5400.9 


96.1 


93-0 


91.4 


91.7 


% 


38 


25.9 


16.6 


08.8 


02.5 


97.7 


94-6 


93.1 


93.3 


39 


27.4 


18.2 


10.4 


04.1 


99-3 


96.2 


94.8 


95.0 


39 


40 


5128.9 


5219.7 


53". 9 


5405.6 


5500.9 


5597.8 


5696.4 


5796.7 


40 


41 


30.4 


21.2 


13.5 


07.2 


02.5 


99.5 


98.1 


98.4 


4X 


43 


31.9 


22.7 


15.0 


08.8 


04. 1 


5601. 1 


99.7 


5800.1 


43 


43 


33.4 


24.3 


16,6 


10.4 


05-7 


02.7 


5701.4 


OI.8 


43 


44 
45 


34-9 
5136.4 


25.8 
5227.3 


18.1 
5319. 7 


12.0 
5413.5 


07.3 
5509.0 


04.4 
5606.0 


03.0 
5704.7 


03.5 


44 


46 


37-9 




21.2 


15.1 


10.6 


07.6 


06.4 


06.8 


^l 


39-4 


30.4 


22.8 


16.7 


12.2 


09.3 


08.0 


08.5 


% 


48 


40.9 


31.9 


24.3 


18.3 


13-8 


10.9 


09.7 


10.2 


49 


42.4 


33.4 


25.9 


19.8 


15-4 


12.5 


11.3 


11.9 


49 


50 


5143.9 


5234.9 


5327.4 


5421.4 


5517.0 


5614.2 


5713.0 


5813.6 


SO 


51 


45.4 


36.5 


29.0 


23.0 


18.6 


15.8 


14.7 


15.3 


51 


53 


46.9 


38.0 


30.5 


24.6 


20.2 


17.4 


r6.3 


17.0 
18.7 


53 


53 


48.4 


39-5 


32.1 


26.2 


21.8 


19. 1 


18.0 


53 


54 


50.0 


41. 1 


33.6 


27.7 


23.4 


20.7 


19.7 


20.4 


54 




5151.5 


5242.6 


5335. 2 


5429.3 


5525-0 


5622.3 


5721.3 


5822.1 


P 


56 


53.0 


44.1 


36.8 


30.9 


26.6 


24.0 


23.0 


23.8 


57 


54.5 


45.7 


38.3 


32.5 


28.2 


25.6 


¥ 


25.4 


52 




56.0 


47.2 


39.9 


34-1 


29.8 


27.2 


^•^ 


58 


1 


57.5 


48.7 


41.4 


35-7 


31.4 


28.9 


28.0 


28. 8 


£ 


5159.0 


5250.3 


5343.0 
85° 


5437-2 


5533. I 


5630.5 


5729. 7 


5830.5 




83° 


84° 


86° 


87° 


88° 


89° 


90° 
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74.8 



92° 93 



91' 



5933.2 

35- o 

36.7 

38.4 
40.1 

5941.9 
43.6 

45.3 
47.1 
48.8 

5950.5 
52.3 
54.0 

55.7 

57-5 

5959- 2 

60.9 

62.7 
64.4 
66.1 

5967.9 
69.6 

71.3 

73-1 

74.8 

5976.6 

78.3 
80.0 

81.8 
83.5 

5985.3 
87.0 

88.8 



6002.7 
04.5 



6020.2 
22.0 

23-7 

25.5 
27.2 

6029.0 
30.8 
32.5 
34.3 
36.0 

6037.8 

92° 



6037.8 
39-6 
41.3 
43.1 
44.8 

6046.6 

48.4 
50.1 

53.6 

6055.4 
57.2 

58.9 
60.7 

62.5 

6064.2 

66.0 

67.8 

69.5 

71.3 

6073.1 
74.8 
76.6 
78.4 
80.2 

6081.9 

83.7 

85.5 
87.2 

89.0 

6090.8 
92.6 

94.3 
96.1 

97.9 
6099.7 
6101.5 
03.2 
05.0 
06.8 

6108.6 
10.4 
12. 1 

13-9 



6126. 4 
28.2 
30.0 
31.8 
33.6 

6135.3 

37.1 

38.9 
40.7 

42.5 
6144.3 



94° 


95° 


96° 


97° 


98° 


6144.3 


6252. 8 


6363.4 


6476.2 


6591.2 


46. I 


54.6 


65.3 


78.1 
80.0 


93.1 


47.9 


56.5 


67.1 


95.1 


49.7 


58.3 


69.0 


81.9 


97.0 


51-5 


60. 1 


70.9 


83.8 


99.0 


6153- 3 


6262. 


6372. 7 


6485.7 


6600.9 


55.1 


63.8 


74.6 


87.6 


02.8 


56.9 


65.6 


76.5 


89.5 


04.8 




67.4 


80.2 


91.4 


06.7 


60.4 


69.3 


93-3 


08.7 


6162.2 


6271. I 


6382. 1 


6495. 2 


6610.6 


64.0 


72.9 


!3-g 


97.1 


12.5 


65.8 


74.8 


85.8 


99.0 


14.5 


67.6 


76.6 


87.7 


6500.9 


16.4 


69.4 


78.4 
6280.3 


89.5 


02.8 


18.4 


6171.2 


6391.4 


6504.7 


6620.3 


73.0 


82.1 


93.3 


06.6 


22.3 


're 


83.9 


95.2 


08.5 


24.2 


85.8 


97.0 


10.5 


26.2 


78.4 


87.6 


98.9 


12.4 


28.1 


6180.2 


6289.4 


6400.8 


6514. 3 


6630.1 


82.0 


91-3 


02.6 


16.2 


32.0 


83.9 


93-1 


04.5 
06.4 


18. 1 


34.0 


85.7 


95- 


20.0 


35.9 


87.5 


96.8 


08.3 


21.9 


37.9 


6189.3 


6298.6 


6410. 1 


6523.8 


6639.8 


91. 1 


6300.5 


12.0 


25.8 


41.8 


92.9 


02.3 


13.9 


27.7 


43.7 


9^:5 


04.2 


15.8 


29.6 


45.7 


06.0 


17.7 


31.5 


47.6 


6198.3 


6307. 9 


6419.5 


6533-4 


6649.6 


6200. 1 


09.7 


21.4 


35.3 


51.5 


01.9 


".5 


23.3 


37.2 


53.5 


03.7 


13.4 


25.2 


39.2 


55.5 


05.5 


15.2 


27.1 


.41.1 


^57.4 


6207. 4 


6317. 1 


6428. Q 


6543.0 


6659.4 


09.2 


18.0 


30.8 


44.9 


61.3 


II. 


20.8 


32.7 


46.8 


63.3 


12.8 


22.6 


34.6 


48.8 


65.3 


14.6 


24.5 


36.5 


50.7 


67.2 


6216. 4 


6326.3 


6438.4 


6552.6 


6669.2 


18.2 


28.2 


40.2 


54.5 
56.5 


71. 1 


20.0 


30.0 


42.1 


73.1 


21.9 


31.9 


44.0 


58.4 


75.1 


23.7 


33.7 


. 45.9 


^ 60.3 


77.0 


6225.5 


6335.6 


6447.8 


6562. 2 


6679.0 


27.3 


37-4 


49.7 


64.2 


81.0 


29.1 


39.3 


51.6 


66.1 


82.9 


30.9 


41. 1 


53.5 


68.0 


?f-9 


32.8 


43.0 


55.4 


70.0 


86.9 


6234.6 


6344.8 


6457.2 


6571.9 


6688.8 


36.4 


46.7 


59.1 


73.8 


90.8 


38.2 


48.6 


61.0 


75.7 


92.8 


40.0 


50.4 


62.9 


77.7 


94.7 


41.9 


52.3 


64.8 


79.6 


96.7 


6243.7 


6354.1 


6466.7 


6581.5 


6698.7 


45.5 


56.0 


68.6 


83.5 


6700.7 


47.3 


57.8 


70.5 


85.4 


02.6 


49.2 


59.7 


72.4 


87.3 


04.6 


51.0 


61.6 


6476. 2 


89.3 


06.6 


6252. 8 


6363.4 


6591.2 


6708.6 


94° 


95° 


96° 


97° 


98° 



M. 



o 

I 
a 
3 
4 
5 
6 

7 
8 

9 

10 
II 

12 [ 

13 

14 

15 
16 

17 I 
18 

19 

ao 
ai 
aa 
as 
24 

25 
a6 
37 
aS 
ag 

30 
31 
32 
33 
34 
35 
36 

37 
38 
39 

40 
4' 
42 
43 
44 
45 
46 

48 
49 

50 

51 
52 
53 
54 
55 
56 

58 

59 
60 
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TABI^E IV.— CORRECTIONS FOR TANGENT DISTANCES. 





Ang. 
I 

1° 










DEGREE OF CURVE. 








Int 
Aug. 

I 


f 


2° 
.00 


i3° 

• CX) 


4° 


5° 

.00 


6° 

.00 


r 


8° 

.01 


9° 


|io° 


11° 


12° 


13'' 




.00 


.00 


.01 


.01 


.01 


.01 


.01 


1 

x° 




2 


.00 


.00 


.00 


.01 


.01 


.01 


.01 


.01 


.01 


.01 


.02 


.02 


a 




3 


.00 


.01 


.01 


.01 


.01 


.01 


.02 


.02 


.02 


.02 


.02 


.02 


3 1 




4 


.00 


.01 


.01 


.01 


.01 


.02 


.02 


.02 


.03 


.03 


•02L 


.03 


" 1 

4 




5 


.00 


.01 


.01 


.02 


.02 


.02 


.03 


.03 


.03 


.03 


.04 


.04 


5 




6 


.01 


.01 


.01 


.02 


.02 


.03 


.03 


.03 


.04 


.04 


.05 


.05 


6l 




S 


.01 


.01 


.02 


.02 


• 03 


•03 


.04 


.04 


.04 


•^ 


.05 


.06 


i 




.01 


.01 


.02 


.02 


.03 


.03 


.04 


.05 


.05 


.06 


.06 


.07 




9 


.01 


.02 


.02 


.03 


.03 


.04 


.05 


•05 


.06 


.06 


.07 


.07 


9 




xo 


.01 


.02 


.02 


.03 


.04 


.04 


.05 


.06 


.06 


.07 


.08 


.08 


10 




XX 


.01 


.02 


•03 


.03 


.04 


.05 


.06 


.06 


:S 


.08 


.08 


.09 


zx 




13 


.01 


.02 


.03 


.04 


.04 


.05 


.06 


.07 


.08 


.09 


.10 


xa 




13 


.01 


.02 


.03 


.04 


.05 


.06 


.07 


•°z 


.08 


.09 


.10 


.11 


13 




M 


.01 


.02 


.03 


.04 


.05 


.06 


•°7 


.08 


.09 


.10 


.11 


.12 


14 




w 


.01 


.03 


.04 


.05 


.06 


.07 


.08 


.09 


.09 


.10 


.11 


.12 


U 




.02 


.03 


.04 


.05 


.06 


.07 


.08 


.09 


.10 


.11 


.12 


.13 




^l 


.02 


.03 


.04 


.05 


.06 


.07 


.09 


.10 


.11 


.12 


•13 


.14 


n 




x8 


.02 


•03 


.04 


.06 


.07 


.08 


.09 


.10 


.11 


.13 


.14 


.15 




19 


.02 


.03 


•05 


.06 


.07 


.08 


.10 


.11 


.12 


.13 


.15 


.16 


19 




ao 


.02 


.03 


.05 


.06 


•°z 


.09 


.10 


.11 


.13 


.14 


•^5 


.17 


ao 




21 


.02 


.04 


.05 


.06 


.08 


.09 


.11 


.12 


.13 


.15 


.16 


•^Z 


ax 




32 


.02 


.04 


.05 


.07 


.08 


.10 


.11 


.13 


.14 


•15 


.17 


.18 


aa 




a3 


.02 


.04 


.06 


.07 


.09 


.10 


.12 


.13 


.15 


.i6 


.18 


.19 


33 




34 


.02 


.04 


.06 


:S 


.09 


.11 


.12 


.14 


.15 


::? 


.18 


.20 


a4 




;l 


.02 


.04 


.06 


.09 


.11 


.13 


.14 


.16 


.19 


.21 


'4 




.03 


.04 


.06 


.08 


.10 


.12 


.13 


•'5 


.17 


.18 


.20 


.22 




^l 


•03 


.05 


.07 


.08 


.10 


.12 


.14 


.16 


.17 


.19 


.21 


.23 


a? 




28 


.03 


.05 


.07 


.09 


.11 


.12 


.14 


.16 


.18 


.20 


.22 


.23 


as 




29 


• 03 


•05 


.07 


.09 


.11 


.13 


.15 


.17 


.19 


.21 


.22 


.24 


ag 




so 


• 03 


.05 


'^l 


.09 


.11 


.13 


•^5 


'^l 


.19 


.21 


.23 


.H 


30 




31 


•03 


.05 


.08 


.10 


.12 


.14 


.16 


.18 


.20 


.22 


.24 


31 




32 


.03 


.06 


.08 


.10 


.12 


.14 


.16 


.19 


.21 


.23 


•^5 


•^ 


32 




33 


.03 


.06 


.08 


.10 


.13 


.15 


.17 


.19 


.21 


.24 


.26 


.28 


33 




34 


.03 


.06 


.08 


.11 


.13 


.15 


.18 


.20 


.22 


.24 


.27 


.29 


34 




35 


.03 


.06 


.09 


.11 


.13 


.16 


.18 


.20 


.23 


.25 


• 27 


.30 


p; 




36 


.04 


.06 


.09 


.11 


.14 


.16 


.19 


.21 


.23 


.26 


.28 


.31 




3? 


.04 


.06 


.09 


.12 


.14 


.17 


• 19 


.22 


.24 


.27 


.29 


.31 


11 




38 


.04 


.07 


.09 


.12 


.15 


.17 


.20 


.22 


.25 


.27 


.30 


.32 




39 


.04 


.07 


.10 


.12 


.15 


.18 


.20 


.23 


.26 


.28 


.31 


.33 


39 




40 


.04 


.07 


.10 


.13 


•15 


.18 


.21 


.24 


.26 


.29 


.32 


.34 


40 




41 


.04 


.07 


. 10 


.13 


.16 


.19 


.21 


.24 


.27 


.30 


.32 


.35 


41 




4a 


.04 


•*^ 


. 10 


.13 


.16 


.19 


.22 


.25 


.28 


.30 


.33 


.36 


42 




43 


.04 


.08 


.11 


.14 


.17 


.20 


.23 


•^1 


.28 


.31 


.34 


% 


431 




44 


.04 


.08 


. II 


.14 


.17 


.20 


.23 


.26 


.29 


.32 


.35 


44 




45 


•05 


.08 


.11 


.14 


.18 


.21 


.24 


.27 


.30 


.33 


.36 


• 39 


%■ 




46 


.05 


.08 


.12 


.15 


.18 


.21 


.24 


•^z 


.31 


.34 


.37 


.40 




^l 


•05 


.08 


. 12 


• 15 


.18 


.22 


.25 


.28 


.31 


.35 


.38 


' .41 


% 




48 


.05 


.09 


. 12 


.16 


.19 


.22 


.26 


.29 


.32 


.35 


.39 


.42 




49 


•05 


.09 


.12 


.16 


.19 


•23 


.26 


.29 


•33 


.36 


.40 


.43 


49 




50 


• 05 


.09 


•13 


.16 


.20 


.23 


.27 


.30 


.34 


.37 


.40 


.44 


50 




51 


.05 


.09 


•13 


.17 


.20 


.24 


.27 


.31 


.34 


.38 


.41 


.45 


51 




52 


.05 


.09 


•13 


.17 


.21 


.24 


.28 


.32 


.35 


.39 


.42 


.46 


5» 




53 


.05 


.10 


.14 


:;2 


.21 


.25 


.29 


.32 


.36 


.40 


.43 


% 


53 




54 


.06 


.10 


.14 


.22 


.25 


•29, 


.33 


.37 
^38 


.40 


.44 


54 




% 


.06 
.06 


.10 
.10 


.14 

.15 


.18 
.19 


.22 

.23 


.26 

.27 


.30 
.30 


.34 
.34 


.41 
.42 


.45 
.46 


.49 
.50 


% 




57 


.06 


.11 


.15 


.19 


.23 


.27 


.31 


.35 


.39 


.43 


•47 


.51 


% 




58 


.06 


. II 


•15 


.19 


.24 


.28 


.32 


.36 


.40 


.44 


.48 


.52 




§ 


.06 


.11 


•^§ 


.20 


.24 


.28 


.32 


.37 


.41 


'% 


.49 


.53 


S 




.06; 
2° 


.11 

3° 


.16 

4° , 


.20 

5° 


.24 


.29 


.33 


.37 


.42 


.50 


.54 






6° 


70 1 


»° 


9° 


10° 


11° 


12° 


13" 
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TABI^E IV.— CORRECTIONS FOR TANGENT DISTANCES. 



Int., 
Augr. 

I 



DEGREE OF CURVE, 



2°!3° 



61° 

6a 

63 

64 

65 

66 

68 
69 

70 

71 
7a 

73 

74 

75 
76 

77 
78 
79 

80 
81 
82 

89 

90 

91 
92 
93 
94 
95 
96 
97 
98 
99 

zoo 

ZOI 

zoa 
103 
X04 
105 
106 
107 
X08 
109 

xzo 

ZXI 
XX3 

"3 
"4 
"5 
xx6 
1x7 
X18 
"9 

X30 



06 
07 
07 
07 
07 
07 
07 
07 
07 

08 
08 
08 
08 
08 
08 
09 
09 
09 
09 

09 
09 

09 

o 
o 
o 
o 
o 



I 

2 
2 

2 
2 

3 
3 
3 
3 

4 
4 
4 
4 
5 
5 
5 
5 
6 
6 

6 

7 
7 
7 
7 
8 
8 
8 

9 
9 

19 
20 

20 
20 
21 
21 
22 
22 
22 
23 

23 
24 
24 
24 
25 

26 
27 
27 

28 
28 

29 

29 

30 
30 
31 
32 
32 
33 
34 



16 
16 

17 
17 
17 
18 
18 
18 

19 

19 

19 
20 

20 

21 

21 

21 

22 

22 

32 

23 
23 
24 
24 
25 
25 



26 

27 

27 
28 
28 
29 

29 
30 
30 
31 
31 
32 

33 
33 
34 
34 
35 
36 
36 
37 
38 
38 

39 
40 

40 

41 
42 
43 
44 
45 
45 
46 

47 



21 
21 
21 
22 
22 

23 
23 
24 
24 

24 

25 
25 
26 
26 
27 

27 
28 

28 
29 

29 
30 
30 
31 
31 
32 
33 
33 
34 
34 

35 
36 
36 
37 
37 
38 
39 

39 
40 

41 

42 
42 
43 

44 

45 
46 

46 

47 
48 

49 

50 
51 
52 
53 
54 
55 
56 
57 
58 

59 
60 



25 
25 
26 
27 

27 
28 
28 
29 
29 

30 
30 

31 
31 
32 
33 
33 
34 
34 
35 

36 
36 
37 

3! 
38 

39 
40 

40 
41 
42 

42 

43 
44 

46 
46 

47 
48 

49 
50 

51 
51 
52 

53 
54 
55 
56 
57 
58 

59 
61 
62 

63 
64 

65 
67 
68 

69 
71 
72 

73 



29 
30 
31 
31 
32 
32 
33 
34 
34 

36 

37 
38 
38 

39 
40 

40 
41 

42 
43 
43 
44 

46 

47 

47 
48 

49 

50 
51 
52 

53 
53 
54 
55 
56 
57 
58 

59 
61 

62 

63 
64 

6s 
66 

67 
69 

70 

71 
73 
74 
75 
77 
78 
80 
81 

83 
85 
86 



8° 


9° 


10° 


1.1° 


.34 


.38 


.42 


.47 


.34 


• 39 


.43 


.48 


.35 


.40 


.44 


.49 


• 36 


.40 


.45 


.50 


.37 


.41 


.46 


• 51 


•37 


.42 


•47 


• 52 


• 38 


.43 


.48 


.53 


• 39 


.44 


•49 


.54 


.39 


.44 


.50 


.55 


.40 


.45 


.50 


.56 


.41 


.46 


.51 


• 57 


.42 


.47 


.52 


.58 


.42 


.48 


.53 


• 59 


.43 


.49 


.54 


.60 


.44 


.50 


• 55 


.61 


.45 


.51 


.56 


.62 


.46 


.51 


• 57 


•63 


.46 


.52 




.64 


.47 


.53 


.59 


.65 


.48 


.54 


.60 


.67 


.49 


.55 


.62 


.68 


.50 


.50 


.63 


.69 


.51 


.57 


.64 


.70 


.52 


.58 


.65 


.72 


.53 


.59 


.66 


• 73 


.53 




.67 


• 74 


.54 


;6i 


.68 


• 75 


.55 


.62 


• 70 


.77 


.56 


.64 


.71 


• 78 


.57 


.65 


.72 


• 79 


.58 


.66 


.73 


.81 


• 59 


.67 


.75 


.82 




.68 


.76 


• 84 


;6i 


.69 


.77 


• 85 


.63 


.71 


.79 


• 87 


.64 


.72 


.80 


.88 


.65 


.73 


.81 


.90 


.66 


.74 


.83 


.91 


.67 


.76 


.84 


.93 


.68 


.77 


.86 


.95 


.70 


.78 


• 87 




.71 


.80 


.89 


^98 


.72 


.81 


.91 


1. 00 


.73 


.83 


.92 


1.02 


.75 


•gl 


.94 


1.04 


.76 


.96 


1.05 


.77 


.87 


•97 


1.07 


'P 


.89 


.99 


1.09 


.80 


.91 


1. 01 


I. II 


.82 


.92 


1.03 


^•13 


.83 


.94 


1.05 


1. 16 


.85 


.96 


1.07 


1. 18 


.87 


.98 


1.09 


1.20 


.88 


1. 00 


I. II 


1.22 


.90 


l.OI 


1. 13 


1.25 


.92 


1.04 


1. 15 


1.27 


.94 


1.06 


1. 18 


1.30 


.95 


1.08 


1.20 


1.32 


.97 


1. 10 


1.22 


^•35 


.99 


"1. 12 


1.25 


1.38 



12° 



5° I 6° 7° 



8' 



10" II 



51 
52 

53 
54 
55 
56 
57 

60 

61 
63 

63 
64 
65 
67 

68 
69 
70 

72 

73 
74 
75 
77 
78 
80 
81 
82 
84 

85 

87 
88 
90 

91 
93 
95 
96 

98 
00 
02 

03 
05 
07 
09 
11 
13 
15 
17 

19 
22 



29 

31 

36 
39 
42 
44 
47 
50 



13' 



12 



55 
57 
58 

59 
60 

61 

62 

63 
65 

66 
67 
68 
70 

71 
72 

74 

75 
76 

78 

79 
80 

82 
83 

85 
86 

88 

89 
91 
92 

94 

96 

97 ' 

99 I 
01 

03 

05 
06 

08 

10 

12 

14 
16 
18 
20 

23 
25 
27 

30 
32 

34 

37 
40 

42 

45 
48 

51 

54 

57 
60 

63 



13' 
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TABI^ v.— BXTHRNAL DI3TAKCHS FOR A P CORVK. 



TABI.E V.- 


EXTERNAL DISTANCES FO 


t A 1° CORVE 








En 


. ,*°B"^ 


Ext 


Angle 


E-t. ' '^"^^ \ Ex 


1 Angle 


Ext. 








Di».' 


I. 




■ , I. , °' 


■ |] I- 


Dl3. 


6i;i' 


9» 


s 7»°« 


t3o8,2 


81°^ 


80s 

84 


? 9^°.o'il? 




327S 
3*« 


; 




931 






JO 


824 


I 1 W >4S9 


3 » 










3 30 


1330-3 




833 




5 30 


33J« 














S43 




s 40 






<: 


Mi 
9^ 


M 


1360: 1 


»=! 


IS 


|! 9=-! 


5°S 
5i8 


'h\ 


335! 
337^ 


5 




966 


5 «> 


1367.6 






i 








'v> 




4 30 


'^"' 1 


30 


89. 


» 30 


30 


34*1 




4° 


97f 


3 *> 




40 




9 40 


6 1 40 


3440 


? 


«3-3 


98< 


!n^ 


!; !:' 


'3^ 




I 93°w 


581 


1 .03-3 






SO 














le?^ 




^f. 






cot 


3 JO 




30 


950 




:6.i 


6 ao 










4 40 




40 


9fio 


3 40 2645 


5 40 




i 


64^ 


M< 


•"» 


1; ';_l 


»« 


i 


3 so ^58 

1 94°,^^ 


° 104 jO 


3594 




















3611 
















a 30 2711 


1 30 








051 


4 40 








1 1 40 :'7iJ 


5 40 


36S' 
3700 




'sf; 


°4 


175^ 


i: ;■' 


85-S 


J041 


j; 85-^11 


i 'OS'S 


3 


ao 


i 




li \.l 






3 «o 


37.8 






9 3° 






2073 


1 30 ,2793 








089 


3 40 






»S; 


5 1 40 ^Jfs 


6 40 




^ 


6^^ 




h«5 


|; ';^ 


se'Jo 




7i96=^o!=t^ 

3 i y" 10 ,2847 


■ '"^\t 


377J 

380? 














il^ 


10 h^i 
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43 


62.5 


?5 


1 10. 5 


140 


173 


X74 


1.5 




15.5 


28 


43.5 


62.5 


85.5 


III. 5 


141 


174 


170 


2 




16 


28 


44 


63 


86 


112 


142 


175 
X76 


2 




16 


28 


44 


63.5 


86 


112.5 


142.5 


\^ 


2 




16 


28.5 


44 


63.5 


86.5 


"3.5 


143.5 


m 


2 




16 


28.5 


44.5 


64 


S7 


114 


144 


\U 


2 
2 




16 
16 


28.5 
29 


45 
45 


64.5 
65 


12-^ 


"4-5 
115 


;^ 


\^ 




.Z 


.2 


•3 


.4 


•5 


.6 


.7 


.8 


•9 





31 



i 



■ABLE VII.-ANGLES PROPORTIONAL TO SQOARK3 OF 


DiaxANCBS 


M. 1 .. 1 . 1 .3 


■4 


■5 


.«! ., 


i -^ 


., l„.j 


i8i 






16.5 


3» 


45 


6s 


w 


116 


U6.5 


1B1 


m 






'6.5 


I9-5 


r 


^■' 


n 


"6.5 

s 117 


i' 


iBi 
1B3 


1B4 










46 




go 


iiS 




1B4 


;s 






SJ 


^9-5 


46 


%■' 




^ Ug^ 


ws 


\U 


iM 






!? 


30 


47 


1^ 


9- 


5 iS:s 


;^;5 


lU 


>89 






17 


30 










iBg 


\^ 






!? 


3^ J 


t?-^ 


t^ 


R 


S !a* 


154-5 


J9J 


V 








30! 5 


■1 


69 


9- 




15s- 5 


iga 










31 


48 


«9-5 






156-5 


193 












48. 5 








1 


<94 


•s. 






l?'t 


3". 5 


4? 


7^-S 


i 


3 "5 

3 "^' 
126.3 




3 






If 




49 S 




96 


ill 


ip 


■99 








3»' 


50 


T'^S 


9; 


5 "7-5 


ifii 


■» 








18 








98 














■8 








5 


5 1J8.5 


163 
















7J-S 




"9-5 


163.5 


MB 








'f-5 


3"- 5 


5| 


73 


9" 




164.3 


ao3 


»4 






18.S 


3".S 










167 


304 


a 






18.5 




I' 5 


74 


1" 


13a 


S 


S5 






'&i 


33-3 


1 


?r 


lOJ 


5 13a. S 


;S:i 


s 


M9 


















'69.5 


»<=9 












. 5>-5 


1' 


15 




170 












34 












111 












76. 5 


10; 


135-5 


















76. S 




5 '3S-5 














34 


535 


77 










117 






'it 


34.5 




r 


S 


5 139 


s 




liS 










54-5 


7B.S 






176.5 


»g 
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aig 




















17B 




»1 






» 


35-5 


r 


r 


10. 


S 14^3 


ii 


"1 


^3 






» 


r 


Sols 


10. 


143- 3 


Ssi.'s 


U3 


B 


'.5 




»5 


i 


|s 


8j-5 


"'< 




■S3 


3 


^ 




s 




g 


a 






III 


' ir 


a.s 


S 












36. s 




sis 




146.5 


■85-3 


a»9 


=31 




5 




"•* 


37 


p-5 


s 


;;; 


' K 


1' 


330 


13a 












58 


83.5 




5 I48.S 
















58 


84 










>34 




5 






37. S 


58.5 


84 






189:3 


i» 


S 

»« 








J1.5 


r 


59 


1: 


ii 


■5^.5 




^1 
«37| 


138 
«39 


^5 




11.5 


g 


1 = 


!!•' 


"' 


s 1! 


J93 


al 


340 


J.3 




ai!s 


38- S 


60 


86.3 


117 




■94.5 


340 




jL 


_J_ 


■3 


-4 


■5 


.6 


.7 


'.8~ 


•9 





PROPORTIONAL TO SQUARES OF I 



S 

aso 
as< 

1 

i 

159 

leo 

1 

369 

971 

11 
?i 

aw 

1 

Iti 
»89 
190 

»9» 

i 

3<B 






S 


5 

5 
5 

1 

5 


13 

as- 5 
a* 

a 
a 

|i 

as. 5 

r 

a6 
26 

p 

»7 


39 

If 

41:5 
4a 

« 

44 

44' S 
44. S 

45 
45-5 

'r 

1 

|i 

47^5 

r 


r 

i' 

« 

r 
1' 

68.5 

I 

70 

7J 
7a 

Is 

74 
73 


88.5 

It 

9^.5 

93 
Ills' 

!r 
106.5 


1 

il 

1 
1 

;3; 

;* 

'4; 


s 

5 
5 

5 
S 

5 
5 
5 


'55 

if 
it! 

■59. s 

1' 

166.5 
167 

1^ 

169.5 
173 

ir 

■76.5 

ii: 

a-' 

187 

S-' 

1S9 

■89.5 

190 


1 
li 

aoais 

aa» 
»5 

3"' 

215.5 

a[B.5 

Jja 
124! 5 

a 

ij 

Is 

233:5 
236:5 

1" 

141-5 
242 

a43 




.1 


■' 


-3, 


■A 


•5 


.6 


■7 


•B 


■9 







E VUI.-LONG CHORDS AND A 




UAL ARCS. 




Curve 








LONG CHORDS. 


OcETce 


S 


SM. 


4 8tm. 


5 St.. 


6 3U. 


7 8t> 


8 St. 




° 30 

40 
SO 

JO 

*o 

50 

J 

30 
y 

4°, a 

40 
50 

54 

SO 

30 
SO 

7 » 

M 

40 

30 
8«,o 

JO 
JO 

9,1 

JO 

40 


004 
100. oil 

i 
i 

"1 
s 

.-.SI 

a 
i 

Oil 


1 

■99 
9< 

1 

9i 
19! 

9i 
9i 
9^ 

9- 

9- 
9< 


1 

6 

S 

5 
3 


3j; 

9- 

J*; 

9- 
39c 

9i 

1 

1 

9; 
9; 

1 


8 

7 
I 

6 


■9i 

9i 

9i 
391 

1 

1 

1 

1 

5; 


1 

7 

3 

3 
I 


4* 
9? 

j 

9; 

1 

91 
49. 

'; 
90 

1 

i 
1 


i 
I 

8 

S 

I 

1 
S 

6 
1 


6™ 
9i 

99 

1 
1 

96 

1 

59; 

i 

87 

1 

80 
77 

? 

7; 




699:9 

1 
1; 
1 

95-7 

fi9S-| 
9l!o 

1 

!■ 

85.6 
684.7 

|i 

^■| 
74:1 
673.0 

&:i 
64,7 
^■4 


800 
9; 

1 

i 

9= 
90 

11 

i 
i 

71 

1 

i 
1 


I 
I 

I 
I 

3 

i 

S 


JO 

so 
3o 

30 

ao 
*i 

5 ,% 

3° 
SO 

so 

88 

JO 

40 

JO 

40 
10"" 


D<gr» 


Actual 


aSta. 


aBu. 


4Sto. 


S3.. 


6 8t«. 


7 St.. 


tBta. 


Degtac 



TABIDS VIII.— LONG CHORDS AND ACTUAL ARCS. 



1 
'Degree 

of 
Curve. 


Actual 
ArCf 
One 

Station. 


LONG CHORDS. 


Degree 
of 


a Sta. 


3 Sta. 


4 Sta. 


5 Sta. 


6 Sta. 


7 Sta. 


8 Sta. 


Curve. 


IO° °' 


100.127 


199.2 


297.0 


392.4 


484.9 


573.7 


658.x 


737.5 


10° °' 


XO 


131 


99.2 


1^'t 


92.2 


84.4 


72.8 


56.7 


35.5 


XO 


ao 


136 


99.2 


96. § 


91.9 


83.9 


71.9 


55.3 


33.4 


ao 


30 


140 


99.2 


?5-7 


91.7 


83.4 


71.0 


53.9 


31.3 


30 


40 


145 


99.1 


96.5 


91.4 


82.8 


70.1 


52.4 


29.1 


40 


50 


149 


99.1 


96.4 


9^-i 


82.3 


69.2 
568.2 


51.0 


27.0 


50 


11° ° 


100.154 


199. 1 


296.3 


390.8 


481.8 


649.5 


724.8 


11° ° 


XO 


158 


99.1 


96.2 


90.6 


81.2 


67.3 


48.0 


22.5 


XO 


ao 


163 


99.0 


96.1 


90-3 


80.7 


66.3 


46.5 


20.3 


ao 


30 


168 


99.0 


96.0 


90.0 


80.1 


65.3 


44.9 


18.0 


30 


40 


173 


99.0 


95.9 


89.7 


79.5 


64.3 


43.3 


15.7 


40 


50 


178 


98.9 


95-7 


89.4 


78.9 


63.3 


41.8 


13.3 


50 


1X2° 


100. 183 


198.9 


295.6 


3?9-i 


478.3 


562.3 


640.1 


710.9 


12° ° 


10 


188 


9?- 2 


95.5 


88.8 


77.7 


61.3 


38.5 


08.5 


^ 10 


20 


193 


9?-f 


95.4 


88.5 


77.1 


60. 2 


36.9 


06.1 


ao 


30 


199 


98.8 


95.3 


88.2 


76.5 


59.2 


35.2 


03.7 


30 


40 


204 


98.8 


93.1 


87.9 


75.9 


58.1 


33-5 


01.2 


40 


50 


acq 


98.7 


95.0 


87.6 


75.3 


57.0 


31.8 


698.6 


^50 


•^ 10 


100. 215 


198.7 


294.9 


387.2 


474.6 


555.9 


630.1 


696.1 


I30 

^ 10 


220 


98.7 


94.7 


86.9 


74.0 


54.8 


28.3 


93.5 


30 


226 


9^-f 


94.6 


86.6 


73.3 


53.7 


26.5 




ao 


30 


232 


98.6 


94.5 


86.3 


72.7 


52.5 


24.8 


88.3 


30 


40 


237 


98.6 


94.3 


?5-9 


72.0 


51.4 


22.9 


85.7 


40 


50 


243 


98.5 


94.2 


85.6 


71.3 


50.2 


21. 1 


83.0 


50 


^ XO 


100.249 


198.5 


• 294.1 


385.2 


470.6 


549.1 


619.3 


680.3 


14° 

^ XO 


255 


98.5 


93.9 


84.9 


70.0 


47.9 


17.4 


77.5 


30 


261 


98.4 


93.8 


84.5 


69.3 


46.7 


15.5 


74.8 


ao 


30 


267 


98.4 


93.6 


84.2 


68.6 


45.5 


13.6 


72.0 


' 30 


40 


274 


98.4 


93.5 


83.8 


67.8 


44.2 


II. 7 


69.2 


40 


50 


280 


98.3 


93.3 


83.4 


67.1 


43.0 


09.8 


66.3 


50 


•^ XO 


100.286 


198.3 


293.2 


383.1 


466.4 


541.7 


607.8 


663.5 


15°° 
^ xo 


293 


98.3 


93.0 


82.7 


65.7 


40.5 


05.8 


60.6 


30 


299 


98.2 


92.9 


82.3 


64.9 


39.2 


03.8 


57.7 


ao 


30 


306 


98.2 


92.7 


81.9 


64.2 


37.9 


01.8 


54.8 


30 


40 


312 


98.1 


92.6 


81.5 


63.4 


36.6 


599.8 


51.8 


40 


50 


319 


98.1 


92.4 


81.2 


62.6 


35.3 


97.8 


48.8 


50 


16*^0 


100.326 


198. 1 


292.3 


380.8 


461.9 


53*. 


595.7 


645.8 


16° 


10 


332 


98.0 


92.1 


80.4 


61. 1 


32.6 


93.6 


42.8 


xo 


30 


339 


98.0 


91.0 
91.8 


80.0 


60.3 


31.3 


91.5 


39.7 


ao 


30 


346 


97-9 


79.6 


59.5 


29.9 


89.4 


36.6 


30 


40 


353 


97.9 


91.6 


79. 1 
78.7 


58.7 


28.6 


87.3 


33.6 


40 


«5° 


361 


97.8 


91.4 


57.9 


27.2 


85.1 


30.4 


«5° 


I7O0 
' 10 


100.368 


197.8 


291.3 


378.3 


457.1 


525.8 


582.9 


627.3 


17° 

' xo 


375 


97.8 


91. 1 


77.9 


56.2 


24.4 


80.7 


24.1 


ao 


382 


97.7 


90.9 


77.5 


55.4 


22.9 


78.5 


20.9 


ao 


30 


390 


97.7 


90.7 


77.0 


54.6 


21.5 


76.3 


17.7 


30 


40 


397 


97:6 


90.6 


76.6 


53.7 


20.1 


74.1 


14.5 


40 


50 


405 


97.6 


90.4 


76.2 


52.9 


18.6 


71.8 


II. 2 


50 


i8°p 


X00.412 


197.5 


290.2 


375-7 


452.0 


517.2 


569.6 


608.0 


18° 


XO 


420 


97.5 


90.0 
89.8 


75.3 


51. 1 


15.7 


67.3 


04.7 


xo 


ao 


428 


97.4 


74.8 


50.4 


14.2 


65.0 


01.3 


ao 


30 


436 


97.4 


89.7 


74-4 


49.4 


12.7 


62.7 


598.0 


30 


40 


444 


97.4 


89.5 


73.9 


48.5 


II. 2 


60.3 


94.7 


40 


«^ 


452 


97 3 


89.3 


73.5 


47.6 


09.7 


58.0 


91.3 
587.9 


0^ 


IqOo 

^ XO 


100.460 


197.3 


^S§-' 


373- 


446.7 


508.1 


555-6 


10° 


468 


97.2 


if- 9 


72.6 


45.8 


06.6 


53.3 


84.5 


^ xo 


ao 


476 


97.2 


Sf-7 


72.1 


44.9 


05.0 


50.9 


81.0 


ao 


30 


484 


97.1 


88.5 


71.6 


44.0 


03.5 


48.5 


77.6 


30 


40 


493 


97.1 


S!-3 


71.1 


43.0 


01.9 


46.0 


74.1 


40 


J^ 


501 


97.0 


88.1 


70.7 


42.1 


00.3 


43.6 


70.6 


0^ 


20° 


100. 510 


197.0 


287.9 


370.2 


441. 1 


498.7 


541.1 


567.1 


20° 


Degree 


Actual 
Arc. 


a Sta. 


3 Sta. 


4 Sta. 


5 Sta. 


6 Sta. 


7 Sta. 


8 Sta. 


Degree 
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■ tif- *•■■• ts'- *•"■ '«'■ ■ 



76.3; 



:S »?■« 



J^:g 



TABLE X-— CURVES FOR METRIC SYSTEM 





'' 


« 


An Eli 
Chord 


s 

50 
' .0 

ao 
40 

JO 

*> 
40 

3-: 

so 
f 

90 

40 

-** 

5°„ 

j» 
40 

JO 

40 
-** 
7 .0 

30 
«o 

30 
*• 

3° 
40 
„^ 
10" 


if \ 

11 i 

312.58 2 

as .■ 
Ss 1 

11 i 

;g:g ■ 
igs ; 
;;j:s \ 
114.74 1 

31 ■ 

95.67 I 

11 i 
Is i 
II i 

74.96 ■ 

11 

60.58 

37:59 ! 


0591^8 

as 

536335 
494955 
457181 

S 
;si 

1748J0 
156415 
138717 
12 1715 

059J04 

oisl^ 
992956 

» 

935194 

86553^ 
856445 

Sg 

gg 
SS 

760330 


;i75 

1465 

.871 

11 

1:279 

1.859 

■:975 

i:i 

2.26, 
S:i 

2.668 
J. 726 

3-014 

IS 

3.2« 

1^358 
3.416 
3.473 


■A 
■% 

:S 

'.i 

:1 

.IJ6 
■^ 

i 

!4»2 

i 

-514 

^582 

■i 

:64i 
■65s 

-699 
:i 

i 

.875 


i 


003 

009 
016 

037 
04S 

1 

s 

i 


oOjo' 

303 
404 

if 

60S 
636 
7 07 

Vi 
ill 

lis 

1648 

"'^ 

ii 
2359 
11430 

p 

28 s 

29 JQ 


30 
40 
30 

^"lo 
ao 

40 
«*■ 

3 „ 

30 
40 
30 

30 
50 

5 \, 

30 
40 

JO 

fi%o 

30 

40 

»-: 

30 

so 

30 
40 
„*° 
10" 



TABI^ IX.— ACRES F 



■^A*.": Acr..^'i£^ A™^'^. 



158.99 
'63-35 
167-71 



R MRTRIC SYSTEM 



TABI.B XI;— BAROMETRIC HKlGHTS. 



Baro- 




Baro- 




Baro- 




Baro- 




Baro- 




meter 
Read- 

• 


Hgts. 
Feet. 


meter 
Read- 

: _ — _ 


Hgts. 
Feet. 


meter 
Read- 

• 


Hgts. 
Feet. 


meter 
Read- 

1 .^ _*_ 


Hgts. 
Feet. 


meter 
Read- 


Hgts. 
Feet. 


ings. 




ings. 




ings. 




mgs. 




mgs. 




Inches 


• 


Inches 




Inches 




Inches 




Inches 




31.00 





30.40 


533 1 


39.80 


1076 


39.30 


1630 


38.60 


2196 


""■^ 


18 


li 


5+2 
551 


It 


1085 
1094 


\i 


1639 
1649 


fi 


2205 
2215 


97 


27 


37 


559 


77 


H03 


17 


1658 


57 


2224 


96 


35 


36 


569 


76 


1113 


16 


1668 


o56 


2234 


30.95 


44 


30.35 


578 


39.75 


1122 


39.15 


1677 


38.55 


2243 


94 


53 


34 


587 


74 


1 132 


14 


1687 


54 


2253 


93 


62 


33 


596 


73 


1 141 


13 


1696 


53 


2263 


93 


71 


33 


605 


73 


1 150 


13 


1706 


53 


2272 


91 


80 


31 


613 


71 


1 159 


XI 


1715 


« 51 


2282 


30.90 


88 


30.30 


622 


39.70 


1169 


39. XO 


1725 


38.50 


2291 


si 


106 


^ 


640 


U 


1 177 
1186 


S 


1734 
1743 


Ji 


2301 
2310 


87 


"5 


37 


649 


67 


"95 


07 


1752 


47 


2320 


86 


124 


36 


658 


66 


1205 


06 


1762 


.^^ 


2329 


30.85 


133 


30.25 


667 


39.65 


1214 


39.05 


1771 


38.45 


2339 


^ 


142 


24 


676 


^ 


1224 


04 


1781 


44 


2349 


83 


151 


23 


685 


63 


1233 


03 


1790 


43 


2358 


8a 


160 


23 


694 


63 


1242 


03 


1799 


43 


2368 


8z 


168 


31 


703 


61 


1251 


OX 


1809 


« 41 


2378 


30.80 


177 


30.30 


712 


39.60 


1260 


39.00 


1818 


38.40 


23S7 


It 


186 
195 


;g 


721 
730 


1? 


;^ 


'"•P 


1827 
1837 


11 


2397 
2407 


77 


203 


17 


740 


57 


1287 


97 


1846 


37 


2416 


76 


212 


16 


V^ 


56 


1296 


.^ 


1856 


o3® 


2426 


30.75 


221 


30.15 


39.55 


1305 


38.95 


1865 


38.35 


2435 


74 


230 


M 


767 


54 


1314 


94 


1875 


34 


2445 


73 


239 


13 


776 


53 


1324 


93 


1884 


33 


2455 


7a 


247 


13 


785 


53 


1333 


93 


1894 


33 


2464 


71 


% 


XI 


794 


51 


1342 


«9^ 


1903 


o3i 


2474 


30.70 


30. ZO 


803 


39.50 


1352 


38.90 


1913 


38.30 


2483 


U 


274 


S 


812 


49 


1361 


si 


1922 


^ 


2493 


283 


821 


48 


1370 


193 1 . 


2503 


67 


292 


07 


830 


47 


1379 


s 


1941 


37 


2512 


66 


301 


06 


839 


46 


1389 


86 


1950 


36 


2522 


30.65 


310 


30.05 


849 


39.45 


1398 


38.85 


i960 


38.35 


2531 


64 


318 


04 


S? 


44 


1408 


^ 


1969 


34 


2541 


63 


327 


03 


866 


43 


1417 


83 


1970 


33 


2551 


6a 


336 


03 


875 


43 


1426 


83 


1988 


33 


2561 


6x 


345 


OX 


884 


41 


1435 


8x 


1998 


31 


2570 


30.60 


354 


30.00 


893 


39.40 


1445 


38. 80 


2007 


38. ao 


2580 


II 


363 
372 


"'•P 


903 
911 


IS 


1454 
1464 


7I 


2016 
2026 


11 


2590 
2600 


57 


381 


97 


920 


37 


1473 


77 


2035 


X7 


2609 


56 


390 


96 


920 


36 


1482 


o^e 


2044 


x6 


2619 


30.55 


399 


39.95 


938 


39.35 


1491 


38.75 


2054 


38.15 


2628 


54 


407 


94 


947 


34 


1500 


74 


2063 


14 


2638 


53 


416 


93 


956 


33 


1509 


73 


2073 


13 


2648 


53 


425 


93 


^J 


33 


1519 


73 


2082 


13 


2658 


51 


434 


91 


976 


31 


1528 


o^^ 


2091 


XX 


2667 


30.50 


443 


39.90 


985 


ag.30 


1537 


38.70 


2101 


aS.xo 


2677 


$ 


452 
461 


U 


994 
1002 


3 


1546 


g 


2111 
2120 


3" 


2687 
2696 


47 


470 


s 


1012 


37 


1565 


s 


2129 


?z 


2706 


46 


479 


86 


102 1 


36 


1574 


66 


2139 


06 


2726 


30.45 


488 


39.85 


1030 


39.35 


1583 


38.65 


2148 


38. OS 


44 


497 


^ 


1039 


34 


1593 


S^ 


2158 


04 


2735 


43 


506 


P 


1040 
1058 


33 


1603 


& 


2168 


03 


3745 


43 


515 


83 


33 


1612 


63 


2177 
2186 


oa 


2755 


41 


524 


8z 


1067 


3X 


1621 


6x 


OX 


2765 


30.40 


533 


39.80 


1076 


39.30 


1630 


38.60 


2196 


a8.oo 


2774 
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TABLE XI.- 


BAROMETRIC HEIGHTS. 






Baro- 




Baro- 




Baro- 




Baro- 




Baro- 




meter 
Read- 
ings. 
Inches 


Hgts. 
Feet. 


meter 
Read- 
ings. 
Inches 


Hgts. 
Feet. 


meter 
Read- 
ings. 
Inches 


Hgts. 
Feet. , 


meter 
Read- 
ings. 
Inches 


Hgts. 
Feet. 


meter 
Read- 
ings. 
Inches 


Hgts. 
Feet. 


a8.oo 


2774 


37.40 


3365 


I 26.80 


3968 


26.20 


4^ 


25.60 


5216 


^'U 


2784 
2794 


% 


3375 
3384 


M 


3978 
3988 


;i 


^ 


5227 
5237 


s 


2804 


3Z 


3394 


TJ 


3999 


17 


4617 


57 


5248 


96 


2813 


36 


3404 


76 


4009 


z6 


4627 


56 


5259 


37.95 


2823 1 


37.35 


3414 


26.75 


4019 


26. X5 


4638 


35.55 


5270 


94 


2833 


34 


3424 


74 


4030 


M 


4648 


54 


5281 


93 


2843 


33 


3434 


73 


4040 


13 


4658 


53 


5291 


92 


2853 
2863 


33 


3444 


72 


4050 


X2 


4669 


53 


5302 


91 


31 


3454 


71 


4060 


XI 


4679 


51 


5312 


27.90 


2873 


27.30 


3464 


26.70 


4070 


26. XO 


4690 


35.50 


5323 


0^ 


2882 
2892 


VL 


3474 
3484 


% 


4081 
4091 


VL 


4700 
47" 


:i 


5333 
5344 


»7 

AC 


2901 


27 


3494 


67 


4101 


07 


4721 


47 


5355 


86 


291 1 


26 


3504 


66 


4111 


06 


4731 


46 


5365 
5376 


27.85 


2921 


37.35 


3514 


26.65 


4122 


26.05 


4742 


25.45 


S 


2930 


34 


3524 


64 


4132 


04 


4752 


44 


5387 


S 


2940 


23 


3534 


63 


4142 


03 


4763 


43 


5397 


83 


2950 


22 


3544 


62 


4152 


02 


4773 


43 


5408 


8x 


2960 


2Z 


3554 


61 


4163 


ox 


4784 


4X 


5419 


27.80 


2969 


27.20 


3564 


26.60 


4173 


26.00 


4794 


35.40 


5429 


.At 


2979 
2989 


^1 


3574 


f§ 


4183 
4193 


"■% 


4805 
4815 


IS 


5440 
5451 


s 


2999 


17 


3594 


57 


4203 


97 


4826 


37 


5462 


76 


3009 


16 


3604 


<56 


4213 


96 


4836 


36 


5473 


27.75 


3019 


37.15 


3614 


26.55 


4223 


35.95 


4847 


35.35 


5483 


74 


3029 


14 


3624 


54 


4233 


94 


4857 


34 


5494 


73 


3039 


13 


3634 


53 


4244 


93 


4868 


33 


5505 


73 


3048 


12 


3644 


52 


4254 


93 


4878 


33 


5516 


71 


3058 


XX 


3654 


51 


4264 


9Z 


4889 


31 


5527 


27.70 


3068 


27. XO 


3665 


26.50 


4274 


35.90 


4899 , 


25.30 


5537 




3078 
3087 


% 


3675 
3685 


% 


4284 
4294 


IS 


4910 
4920 


^ 


5548 
5559 


S 


3097 


2 


3695 


^l 


4304 


87 


4931 


27 


5570 


DO 


3107 


06 


3705 


46 


4315 


86 


4941 


26 


5581 


37.65 


3II7 


27.05 


3715 


36.45 


4326 


35.85 


4952 


25.25 


5592 


Si 


3126 


04 


3725 


44 


4336 


84 


4962 


34 


5602 


S 


3136 


03 


3735 


43 


4347 


83 


4973 


33 


5613 


03 


3146 


02 


3745 


43 


4357 


82 


4983 


32 


5624 


OX 


3156 


OX 


3755 


^ 4X 


4368 


8x 


4994 


3X 


5635 


27.60 


3166 


27.00 


3765 


26.40 


4378 


25.80 


5004 


25.20 


5646 


p 


x^ 


26.p 


3775 
3785 


n 


4388 
4399 


?! 


5014 
5025 


:§ 


f^ 


s 


3196 


^ 


3795 


37 


4409 


77 


5036 


17 


5679 


56 


3206 


96 


^. 


36 


4419 


76 


5046 


x6 


5689 


a7.55 


3216 


26.95 


3816 


26.35 


4430 


35.75 


5057 


35.15 


5700 


54 


3225 


94 


3826 


34 


4440 


74 


5067 


14 


57" 


53 


3235 


93 


3^36 


33 


4450 


73 


5078 


13 


5722 


5a 


3245 


93 


3846 


33 


4461 


73 


5088 


X2 


5733 


51 


3255 


.5^ 


3856 


, 31 


4472 


71 


5099 


XX 


5744 


27.50 


3265 


26.90 


3866 


36.30 


4482 


35.70 


5"o 


25. XO 


5754 


4I 


3275 
3285 


% 


% 


^ 


4492 
4502 


% 


5121 
5132 


^ 


5765 
5776 


s 


3295 


S2 


3897 


27 


4513 


67 


5142 


07 


5787 


46 


3305 


86 


3907 


26 


4523 


66 


5153 


06 




37.45 


3315 


36.85 


3917 


26.35 


4533 


35.65 


5164 


35.05 


5809 


44 


3325 


Si 


3927 


34 


4544 


64 


5174 


04 


5820 


43 


3335 


S 


3938 


33 


4554 


63 


5185 


03 


5831 


43 


3345 


.82 


3948 


22 


4565 


62 


5195 


02 


5842 


41 
37.40 


3355 
3365 


81 
26.80 


i^ 


2X 
26.20 


4575 
4585 


6x 
25.60 


5206 
5216 


ox 
25.00 


^ 
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TABLE XI.— BAROMETRIC HEIGHTS. 



Baro- 




Baro- 




Baro- 




Baro- 




Baro- 




meter 
Read- 


Agts. 
Feet 


meter 
Read- 

1.^ -^ — 


Hsrts. 

Feet 


meter 
Read- 

S —. - - 


Hgts. 
Feet 


meter 
Read- 


Hffts. 
Feet 


meter 
Read- 

1 — 


Hgta. 
Feet 


ings. 




inga. 




inga. 




ings. 




inga. 




Inches 




Inches 




Inches 




Inches 




Inches 




35.00 


5863 


34.40 


6525 


33.80 


7203 


33.30 


7900 


33.60 


8615 


"1^ 


5874 
5f^§ 


n 


6536 
6547 


It 


7214. 
7226 


^1 


.7912 
7923 


P 


8627 
8638 


97 


5896 


37 


6559 


77 


7237 


17 


7935 


57 


86§o 
8661 


96 


5907 


36 


6570 


76 


7249 


x6 


7946 


56 


3495 


5918 


84. 35 


6581 


23-75 


7261 


33.15 


7958 


33.55 


^P 


94 


5929 


34 


6592 


74 


7272 
7283 


M 


7969 


54 


??5 


93 


5940 


33 


6603 


73 


13 


7981 


53 


8697 


93 


5950 


33 


6615 


73 


7294 


X3 


7992 


53 


8709 


91 




31 


6626 


71 


7305 


XX 


8004 


51 


8721 


34.90 


5972 


34.30 


6637 


33.70 


7316 


33. XO 


8015 


33.50 


8733 


U 


5983 
5994 


^ 


6648 
6659 


% 


7327 
7339 


S 


8027 
8039 


4I 


8745 
8757 


»7 


6005 


37 


6671 


67 


7350 


07 


8051 


47 


8769 


86 


6016 


36 


6682 


66 


7362 


06 


8063 


46 


8781 


24.85 


6027 


34.35 


6693 


33.65 


7374 


33. 05 


8075 


33.45 


ii^ 


84 


6038 


a4 


6705 


64 


7386 


04 


8086 


44 


83 


^ 


33 


6716 


63 


7398 


03 


8098 


43 


8818 


83 


33 


6738 


63 


7409 


03 


8110 


43 


8830 


81 


6071 


31 


6x 


7421 


ox 


8122 


41 


8842 


34.80 


6082 


34.30 


6750 


33.60 


7433 


33.00 


8134 


33.40 


8855 


?i 


6093 


;§ 


6761 


P 


7445 


"P 


8146 


n 


8867 


6104 


6772 


7456 


8158 


8879 


77 


6115 


17 


6783 


57 


7468 


97 


8170 


37 


8891 


76 


6126 


16 


6795 


56 


7480 


96 


8182 


36 


i^ 


34.75 


6137 


34.15 


6806 


33-55 


7492 


33.95 


1^ 


33.35 


74 


6148 


14 


6817 


54 


7503 


94 


34 


8928 


73 


6159 


13 


6828 


53 


7515 


93 


8218 


33 


8941 


73 


6170 


X3 


6840 


53 


7527 


93 


8230 


33 


8953 


71 


6181 


ZX 


6851 


51 


7539 


91 


8242 


3X 


8965 


34.70 


6192 


34. XO 


6862 


33.50 


7550 


33.90 


8254 


33.30 


8977 


g 


6203 
6214 


S 


6873 
6885 
6896 


^ 


7562 
7574 


IS 


8266 
8278 


.1 


8990 
9002 


67 


6225 


07 


47 


7585 


s 


8290 


37 


9014 


66 


6236 


06 


6907 


46 


7597 


86 


8302 


36 


9026 


a4.65 


6247 


34.05 


6919 


33.45 


7609 


33.85 


P. 


33.35 


9039 


64 


6258 


04 


6930 


44 


7621 


!* 


34 


9051 


S 


6269 


- 03 


6941 


43 


7633 


u 


8338 


33 


9063 


63 


6280 


03 


^ 


43 


7644 


IPS 


33 


9075 


61 


6291 


OX 


41 


7656 


8x 


3X 




34.60 


6302 


94.00 


6976 


33.^ 


7667 


33.80 


8374 


33. 30 


9100 


fi 


6313 
6324 


"U 


6987 
6999 


|§ 


7679 
7690 


u 


8386 
8398 


11 


9113 
9125 


57 


6335 


97 


7010 


37 


7702 


?i 


8410 


^l 


9138 


56 


6346 


96 


7022 


36 


7713 


8422 


x6 


9150 
9x62 


«4.55 


tm 


33.95 


7033 


33.35 


7725 


33.75 


8446 


33. 15 


54 


94 


7045 


34 


7736 


74 


M 


9174 


53 


6379 


93 


7056 


33 


7748 


73 


8458 


13 


9187 


5a 


6390 


9a 




33 


7759 


73 


H° 


X3 


9199 


51 


6401 


91 


7079 


31 


7771 


7x 


8482 


XX 


9212 


a4.5o 


6412 


33.90 


7090 


33.30 


7782 


33.70 


8495 


33. XO 


9224 


^ 


6424 
6435 


U 


7101 
7"3 


U 


7793 
7805 


3 


8507 
8519 


3 


9236 
9249 


47 


6446 


»7 


7124 


37 


7817 


s 


8531 


?z 


9262 


46 


6458 


86 


7135 


36 


7829 


66 


8543 


06 


l^ 


S4.45 


6469 


83.85 


7146 


33.35 


7841 


33.65 


8555 


33.05 


44 


6480 


84 


7157 
7168. 


34 


7853 


!l 


8567 


04 


9298 


43 


6491 


«3 


33 


7865 


? 


8579 


03 


93" 


4a 


6503 


83 


7180* 


33 


% 


63 


8591 


03 


93^ 


41 


6514 


8z 


7191 


3X 


6x 


8603 


01 


84.^ 


6525 


33.80 


7203 


33.30 


7900 


33.60 


8615 


33.00 


9348 
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TABl,n XI.— BAROMETRIC HEIGHTS. 



Baro- 




Baro- 




Baro- 




Baro- 




meter 
Read- 

• - - 


Hffts. 
Feet. 


meter 
Read- 


Hffts. 
Feet. 


meter 
Read- 

9 


Hgts. 
Feet. 


meter 
Read- 
ings. 
Inches 


Hgts. 
Feet. 


Inches 




inffs. 
Inches 




inffs. 
Inches 






33.00 


9348 


ai.40 


lOIOI 


30.80 


10876 


30. 30 


11673 


"P 


9360 


n 


lOllA 
IOI26 


?l 


10889 


x1 


11687 


9372 


10902 


1 1700 


9Z 


9384 


3Z 


IOI39 


77 


10915 
10928 


'2 


11714 


96 


9397 


36 


IOI5I 


76 


x6 


11727 


al.95 


9410 


ax. 35 


IO164 


30.75 


10941 


ao.x5 


11741 


94 


9422 


34 


IOI7O 


74 


10954 


14 


"754 


93 


9435 


33 


IOI89 


73 


10967 


13 


11768 


9a 


9447 


33 


10202 


73 


10980 


X3 


11781 


91 


9460 


31 


IO214 


71 


10993 
11006 


XX 


"Z95 


ax. 90 


9472 


31.30 


10228 


30.70 


30.X0 


11808 


U 


9485 
9497 


n 


IO24I 
10253 


g 


11019 
1 1032 


S 


11821 
"835 


»7 


9510 


37 


10266 


67 


11045 


07 


11859 


86 


9522 


36 


10278 


66 


11058 


06 


"863 


ax. 85 


9535 


3X.35 


ZO29I 


30.65 


11071 


30.05 


11877 


84 


9547 
9500 


a4 


10304 


^ 


11084 


04 


11891 


& 


33 


103 1 7 


s 


"097 


03 


11905 


83 


9572 
9585 


33 


10330 


63 


IIIIO 


03 


11918 


8x 


3X 


10343 


6x 


11123 


ox 


11932 


3X.8o 


9597 


31. 30 


10355 


30.60 


11136 


30.00 


"945 


?i 


9610 
9622 


II 


10368 
10381 


f§ 


11149 
11163 






77 


9635 


17 


10394 


57 


11176 






76 


9647 


x6 


10407 


56 


11190 




^ 


ai.75 


9660 


3X.I5 


10420 


30.55 


11204 






74 


g^ 


M 


10432 


54 


11217 






73 


13 


10445 


53 


11230 






73 


9697 


X3 


10458 


5a 


11243 






71 


9710 


XX 


10471 
10484 


51 


11257 






2X.70 


9722 


3X.XO 


30.50 


11270 






g 


9735 


n 


10497 


^ 


11284 






9747 


10509 


11297 






67 


9760 


07 


10522 


^2 


113" 






66 


9772 


06 


10535 


46 


11324 






3X.6S 

5* 


9785 
9797 


ax. 05 
04 


ws^i 


ao.45 
44 


11338 

11351 
11364 


■ 




63 


9810 


03 


iog4 


43 






63 


9822 


03 


4a 


"377 






6x 


^ 


ox 


lOOCO 


41 


11391 






ax. 60 


3X.0O 


10613 


30.40 


11404 






P 


9861 


«..p 


10627 
10640 


n 


11418 
11431 






57 


97 


10654 


37 


"444 






56 


9898 


96 


10667 


36 


"457 






3X.55 


99" 


ao.95 


10681 


30.35 


11470 






54 


9923 


94 


10694 


34 


11483 






53 




93 


10707 


33 


11496 






5a 


9949 


93 


10720 


33 


11509 






51 


9962 


91 


10733 


31 


"523 






ai.50 


9974 


90.90 


10746 


30.30 


11536 






n 


9987 
9999 


II 


10759 
10772 


II 


11550 
"563 






47 


10012 


87 


10785 


37 


"577 






46 


10025 
10038 


86 


10798 


36 


11591 






ax. 45 


ao.85 


108II 


30.35 


"605 






44 


10050 


84 


X0824 


24 


11618 






43 


10063 


83 


10837 


33 


1 1632 






4a 
4X 


;^ 


83 
8x 


10850 

10865 

10876 


33 

3X 


11645 
11659 






91.40 


XOIOX 


90.80 


90. ao 


1 1673 
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TABLB XI.— BAROMBTRIC HEIGHTS. 



1 



Baro- 




Baro- 




Baro- 




Baro- 




Baro- 




meter 
Read- 


Agts. 

Feet 


meter 
Read- 

« 


HfiTts. 
Feet 


meter 
Read- 

• __ 


Hgts. 
Feet 


meter 
Read- 


Hgta, 
Feet 


meter 
Read- 

• 


Hsrts. 

Peet. 


inga. 




ings. 




inga. 




mgs. 




mgs. 




Inches 




Inches 




Inches 




Inches 




Inches 




35.00 


5863 


24.40 


6525 


23.80 


7203 


23.20 


7900 


22.60 


8615 


'^U 


5874 


fi 


6536 


It 


7214, 


^1 


.7912 


§ 


8627 


^§ 


6547 


7226 


7923 


8638 


97 


5896 


37 


6559 


77 


7237 


17 


7935 


57 


8650 


96 


5907 


36 


6570 


76 


7249 


x6 


7946 


56 


8661 


34.95 


5918 


24.35 


6581 


23.75 


7261 


23.15 


7958 


22.55 


8673 


94 


5929 


34 


6592 


74 


7272 


14 


7969 


54 


8685 


93 


5940 


33 


6603 


73 


7283 


13 


7981 


53 


8697 


9» 


5950 


32 


6615 


72 


7294 


X2 


7992 


52 


8709 


91 


5962 


31 


6626 


71 


7305 


XX 


8004 


51 


8721 


24.90 


5972 


24.30 


6637 


23.70 


7316 


23. XO 


8015 


22.50 


8733 


H 


5983 
5994 


n 


6648 
6659 


% 


7327 
7339 


S 


8027 
8039 


^ 


8745 
8757 


87 


6005 


27 


6671 


67 


7350 


07 


8051 


47 


8769 


86 


6016 


26 


6682 


66 


7362 


06 


8063 


46 


8781 


24.85 


6027 


24.25 


6693 


23.65 


7374 


23.05 


8075 


22.45 


1^ 


^ 


6038 


24 


6705 


64 


7386 


04 


80S6 


44 


!3 


6049 


23 


6716 


63 


7398 


03 


8098 


43 


8818 


8a 


6060 


22 


6727 


62 


7409 


02 


8110 


42 


8830 


81 


6071 


21 


6738 


6x 


7421 


OX 


8122 


41 


8842 


24*80 


6082 


24.20 


6750 


23.60 


7433 


23.00 


8134 


22.40 


8855 


?i 


6093 


;i 


6761 


P 


7445 


"U 


8146 


n 


8867 


6104 


6772 


7456 


8158 


8879 


77 


6115 


17 


6783 


57 


7468 


97 


8170 


37 


8891 


76 


6126 


x6 


6795 


56 


7480 


96 


8182 


36 


8904 


24.75 


6137 


24.15 


6806 


a3.55 


7492 


22.95 


1^ 


22.35 


8916 


74 


6148 


14 


^n 


54 


7503 


94 


34 


8928 


73 


6159 


13 


6828 


53 


7515 


93 


8218 


33 


8941 


72 


6170 


12 


6840 


52 


7527 


92 


8230 


32 




71 


6181 


XX 


68« 


51 


7539 


91 


8242 


31 


8965 


24.70 


6192 


24. xo 


6862 


23.50 


7550 


22.90 


8254 


22.30 


8977 


n 


6203 
6214 


s 


6873 
6885 


ti 


7562 
7574 


U 


8266 
8278 


,1 


8990 
9002 


67 


6225 


07 


6896 


47 


7585 


s 


8290 


27 


9014 


66 


6236 


06 


6907 


46 


7597 


86 


8302 


26 


9026 


24.65 


6247 


24.05 


6919 


33.45 


7609 


22.85 


^314 


22.25 


9039 


64 


6258 


04 


6930 


44 


7621 


^ 


8326 


24 


9051 


63 


6269 


- 03 


6941 


43 


7633 


^ 


8338 


23 




62 


6280 


02 


6953 


42 


7644 


8350 


22 


s 


6x 


6291 


ox 


6964 


4^ 


7656 


8x 


8362 


2X 


24.60 


6302 


24.00 


6976 


23.40 


7667 


22.80 


8374 


22.20 


9100 


P 


6313 


"U 


6987 


3I 


7679 


?i 


8386 


^i 


9II3 


6324 


6999 


7690 


8398 


9125 


57 


6335 


97 


7010 


37 


7702 


77 


8410 


17 


9138 


56 


6346 


96 


7022 


36 


7713 


76 


8422 


x6 


9150 


24.55 


6357 


33.95 


7033 


23.35 


7725 


22.75 


8434 


22. X5 


9162 


54 


6368 


94 


7045 


34 


7736 


74 


8446 


14 


9174 


53 


6379 


93 


7056 


33 


7748 


73 


8458 


13 


9187 


52 


6390 


92 


7068 


32 


7759 


72 


s^r 


X2 


9199 


51 


6401 


91 


7079 


31 


7771 


71 


8482 


XX 


9212 


24.50 


6412 


23.90 


7090 


23.30 


7782 


22.70 


8495 


22. XO 


9224 


Ji 


6424 
6435 


U 


7101 
7"3 


^ 


7793 
7805 


6l 


8507 
8519 


U 


9236 
9249 


47 


6446 


»7 


7124 


27 


7817 


P 


8531 


^ 


9262 


46 




86 


7135 


26 


7829 


66 


8543 


06 


l^ 


a4.45 


6409 


23.85 


7146 


23.25 


7841 


22.65 


8555 


22.05 


44 


6480 


84 


7157 


24 


7853 


^ 


8567 


04 


9298 


43 


6491 


93 


7168. 


23 


7865 


S3 


8579 


03 


93" 


42 


6503 


82 


7180* 


22 


'X 


62 


^§91 


02 


9323 
933S 


41 


6514 


8x 


7191 


2X 


61 


^^ 


ox 


«4.40 


6525 


23.80 


7203 


23.20 


7900 


22.60 


8615 


22.00 


9348 J 
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TABI,^ XI.— BAROMETRIC HEIGHTS. 



Baro- 




Baro- 




Baro- 




Baro- 




meter 
Read- 
ings. 
Inches 


Hgts. 
Feet. 


meter 

Read- 

ings. 

Incbes 


Hgts. 
Feet. 


meter 

Read- 

ings. 

Inches 


Hgts. 
Feet. 


meter 
Read- 
ings. 
Inches 


Hgts. 
Feet. 


M.OO 


9348 
9360 


ai.40 


lOIOI 


30.80 


10876 


30. 30 


"673 


"P 


H 


lOII^ 

IOI26 


^ 


10889 


^1 


11687 


9372 


10902 


11700 


92 


9384 


37 


IOI39 


77 


10915 


17 


11714 


96 


9397 


36 


IOI5I 


76 


10928 


x6 


11727 


ax. 95 


9410 


21.35 


10164 


30.75 


10941 


30. 15 


"741 


94 


9422 


34 


IOI70 


74 


10954 


X4 


"754 


93 


9435 


33 


IOI89 


73 


10967 


13 


11768 


9a 


9447 


3a 


10202 


73 


10980 


X3 


11781 


91 


9460 


31 


I02I4 


71 


10993 
11006 


IX 


"795 


ax. 90 


9472 


ax. 30 


10228 


30.70 


30. XO 


11808 


U 


9485 


^1 


I024I 


% 


11019 


3 


11821 


9497 


X0253 


11032 


"835 


S 


9510 


37 


10266 


67 


11045 


07 


11859 


86 


9522 


26 


10278 


66 


11058 


06 


11863 


ai.Js 


9535 


ax. 35 


I029I 


30.65 


11071 


30. OS 


11877 


b 


9547 
9560 


24 


10304 


^ 


11084 


04 


11891 


S 


as 


I03I7 


63 


11097 


03 


11905 


83 


9572 


33 


10330 


63 


IIIIO 


03 


11918 


8x 


9585 


3X 


10343 


6x 


II 123 


OX 


11932 


31. 80 


9597 


ax.ao 


10355 


30.60 


11136 


30.00 


"945 


n 


9610 


;i 


10368 


f§ 


11149 


1 




9622 


10381 


11163 






77 


9635 


17 


10394 


57 


1 1 176 






76 


9647 


x6 


10407 


56 


11190 




^ 


ai.75 


9660 


3X.X5 


10420 


ao.55 


11204 






74 


% 


14 


10432 


54 


11217 






73 


13 


10445 


53 


1 1230 






7a 


9697 


X3 


10458 


5a 


11243 






71 


9710 


XX 


10471 


51 


11257 






ax. 70 


9722 


3X.XO 


10484 


30.50 


11270 






n 


9735 


S 


10497 


% 


11284 






9747 


10509 


11297 






s 


9760 


07 


10522 


^l 


11311 






66 


9772 
9785 


06 


10535 


46 


11324 






ax. 65 


3X.05 


I056I 


30.45 


11338 






& 


9797 


04 


44 


11351 
11304 






S3 


9810 


03 


10574 


43 






63 


9822 


03 


4a 


"377 






6x 


9835 


ox 


10600 


41 


11391 






ax. 60 


9848 


ax. 00 


I06I3 


30.40 


1 1404 






P 


9861 


"li 


10627 
10640 


H 


11418 
11431 






SJ 


97 


10654 


37 


11444 






56 


9898 


96 


10667 


36 


"457 






ax. 55 


9911 


30. 95 


I068I 


30.35 


11470 






54 


9923 


94 


10694 


34 


11483 






53 




93 


10707 


33 


11496 






5a 


9949 


9a 


10720 


33 


11509 






51 


9962 


91 


10733 


31 


11523 






ax. so 


9974 


30.90 


10746 


30.30 


"536 






5 


9987 
9999 


II 


10759 
10772 

10785 


.1 


11550 
"563 






47 


10012 


87 


37 


"577 






46 


10025 
10038 


86 


10798 


36 


11591 






ax. 45 


30.85 


1081 1 


30.35 


1 1605 






44 


10050 


84 


10S24 


a4 


ii6i» 






43 


10063 


83 


10837 


33 


11632 






4a 

41 


^^ 


83 
8x 


10850 

10863 


33 

3X 


"645 
11659 






3X.40 


10x01 


3o.8o 


10876 


30. 30 


"673 
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TABLES 


ll.-LOGAEITHMS OF 


NUHB 


BRS. 






N. 





I 


I 


3 


4 


5 


6 


7 


8 


9 


Ertff, 


z 




Jd^ 


5181 


i 


ii 


•0724 


1« 


fi?> 


4^ 


■S'i 


% 


3 

107 


0.3 


?i 


7868 


S 


g 


9n6 
3=5' 


X 


ft 


y^ 


tn 


gg 


57 15 


•0195 


4S 


^6942 


•\^ 


,7757 


«■ 


4?. 


^ 


loB 


'>3M»4 


4^77 


46iS 




5430 


5830 




6629 






log 


7416 




8«3 


S6u 


9017 




gSl. 


•0J07 


■0602 


•^ 


397 


N. 


Dlff. 


. 


3 


"T 


4 


5 


6 


7 


e 


9 


Diff. 




434 


ii 


S7 


130 


■74 


"sif 


160 


504 


347 


391 


434 




«3 


43 


?l 


130 






j6q 




346 




433 




43J 




86 












346 




43" 
















p 








«I 




430 






IJ9 


175 






344 


387 


430 




SI 


« 


M 


\'i 


I" 


"4 


J57 


^ 


S" 


s 


3 




JS 


43 


85 


[^ 


171 


al* 


1 


^ 


341 


384 


S 




^s 




as 










"98 




isl 














170 






"97 


339 


382 


4^ 




433 








169 




"54 


"96 


338 


381 


4i>3 




4ja 
411 




34 

84 


IS 


IS 


«1 






338 
337 


380 
1^ 


4"5 




•410 




84 


126 










336 


^ 




Xi 




84 


1^6 


168 










377 


4>9 






34 




167 










376 


41I 


1 


s 




S3 


!? 


II 


H 


149 


^? 


333 


1 


8 

4'i 


i 


B 




1 


g 


1 


i 


348 
m8 


1 


330 


371 


i 


H 


llo 




82 


"3 


164 




146 


"87 


IS 


369 




s 


3 




I' 


iS 


164 
163 


105 


"45 


Is6 


S 


1 


8 


407 




81 




163 






"85 


3"6 


*»7 


406 














J84 


3!5 


365 


406 


4>>5 








Uj 


»3 


143 


"84 


3"4 


365 


40s 




404 




81 










ia 




364 
























363 








40 














3"! 


^" 






4°' 




80 












3"1 


361 


401 




400 




So 














360 








i 


Bo 


[i 


159 

3 


|99 
{98 


1 

138 


1 


3'8 
317 




i 




395 




79 


"S 


■58 


198 


J37 


177 


316 


356 


39! 




391 


39 


79 
79 


lis 
ii3 


158 


'97 
'97 


1 


176 






994 








78 






196 










391 








78 




156 


196 


"35 






355 


39' 




390 




J8 
















»> 




a 


s 


51 


\ll 


156 
'55 


'94 


m 


??^ 


310 


349 


Jl 




Diff. 


"^ 


' 


3 




5 


6 


7 


8 


9 


Wff. 







TABI.K XII.— 


LOGARITHMS OP NUMBERS. 






N. 





Z 


a 


3 


4 


5 


6 


7 


8 


9 


Diff. 


no 


Q4I393 


1787 


2182 


2576 


^ 


3362 


3755 


4148 


4540 


iil^ 


393 


ZIZ 


53^ 
9218 


^ 


6105 


^6495 


7275 


^7664 


8053 


8442 




zia 


9993 


I0380 


to766 




fi538 


fi924 


r2309 


p^ 


386 


113 
"4 


"^i 


3463 
7286 


7^ 


^6 


HJS 


M 


5378 
9185 


. 5760 
9563 


6142 
9942 


•0320 


383 
379 


1x5 


060698 


1075 


1452 


1829 


2206 


2582 


3333 


3709 


4083- 


376 


116 


^ 


4832 
8557 


5206 


5.S80 


59S3 


6326 


6699 


7071 


7443 


7815 


37S 


ni 


8186 


8928 




9668 


•0Q38 


•0407 


•0776 


4816 
8457 


♦1514 


370 


071882 


2290 


2617 


2985 


3352 


3718 


4085 


4451 


5182 
8819 


366 


xxg 


5547 


5912 


6276 


6640 


7004 


73^ 


7731 


8094 


363 


zao 


079181 


9543 


9904 


•0266 


^0626 


*0987 


♦1347 


•1707 


•2067 


•2426 


360 


X3X 


082785 


M 


3503 


3861 


4219 


4576 


4934 




5647 


6004 


357 


X33 


^60 


7071 


7426 


^7781 


8x36 
•1667 


8490 


9198 


9552 


355 


xaa 


9905 


•025$ 


•0611 


•0963 


♦1315 


*20l8 


*k 


♦2721 


•3071 


352 


X34 


093422 


3772 


412a 


4471 


4820 


5169 


5518 


6215 


6562 


349 


N. 


Diff. 


I 


2 


3 


4 


5 


6 


7 


8 


9 


Diff. 
3S 




3S 


39 


77 


116 


155 


194 


232 


271 


310 


348 




3? 


39 


77 


116 


154 


193 


232 


270 


309 


347 


3? 




355 


i 


77 


116 


154 


193 


231 


270 


308 


347 


355 




35^ 


77 


"5 


154 


192 


230 


269 


307 


346 


3!* 




383 


38 


77 


"5 


153 


192 


230 


268 


306 


345 


3^ 




3? 


3? 


Zf 


"5 


153 


191 


229 


267 


306 


344 


3? 


1 . 


3? 


38 


7§ 


114 


152 


191 


li 


267 


305 


343 


3? 




380 


38 


76 


,114 


152 


190 


266 


304 


342 


380 




^ 


3? 


7S 


114 


152 


i 


227 


265 


303 


341 


379 
378 




3? 


76 


"3 


151 


227 


265 


302 


340 




377 


38 


75 


"3 


151 




226 


264 


302 


339 


377 




376 


3f 


75 


"3 


150 


xSo 


226 


263 


301 


338 


376 




375 


38 


75 


"3 


150 


188 


225 


263 


300 


338 


375 


CO 

r ^ 


374 


37 


75 


112 


150 


187 


224 


262 


299 


337 


374 


H 

< 


373 


37 


75 


1x2 


149 




224 


261 


29I 


336 


373 


37a 


37 


74 


112 


JJi 


223 


260 


298 


335 


37a 


371 


37 


74 


XII 


x86 


223 


260 


297 


334 


371 




370 


37 


74 


III 


148 


185 


222 


259 


296 


333 


370 


n3 
•< 




l§ 


37 


74 


XXI 


148 


'?5 


221 


^58 


295 


332 


3§ 


37 


74 


IXC 


147 


^^ 


221 


258 


294 


331 


n 


37 


73 


1X0 


147 


184 


220 


257 


294 


330 


367 


37 


73 


1X0 


146 


183 


220 


256 


293 


329 


366 


H 


365 


37 


73 


1x0 


146 


183 


219 


256 


292 


P 


365 


OS 


364 


36 


73 


109 


146 


182 


218 


255 


291 


364 




0, 



OS 


363 


3f 


73 


109 


145 


182 


218 


254 


290 


327 


363 


363 


3! 


72 


\^ 


145 


x8i 


217 


253 




326 


363 


^ 


35 


72 


144 


181 


217 


253 


289 


325 


361 


0< 


360 


36 


72 


108 


144 


x8o 


216 


252 


288 


324 


360 




^ 


3^ 
35 


72 

72 


108 
X07 


144 
143 


180 
179 


215 
215 


251 
' 251 


^ 


323 
322 


IP 




357 


3$ 


71 


107 


143 


X^ 


214 


250 


286 


321 


357 




356 


35 


71 


107 


142 


214 


249 


^5 


320 


35fi 




355 


. 36 


71 


X07 


142 


178 


213 


249 


284 


320 


355 




354 


35 


71 


X06 


142 


177 


212 


248 


283 


III 


354 


1 


353 


35 


71 


X06 


X4X 


177 


212 


247 


282 


353 




352 


35 


70 


X06 


X41 


176 


211 


246 


282 


317 


352 




35X 


35 


70 


105 


140 


176 


2x1 


246 


281 


316 


35Z 




350 


35 


70 


105 


140 


175 


210 


245 


280 


315 


350 




^ 


35 


70 


105 


140 


175 


209 


244 


^t 


314 


Iti 




35 


70 


X04 


139 


174 


^ 


244 


313 


1- 


347 


35 


69 


104 


139 


174 


243 


278 


312 


347 


Diff. 


Z 


2 


• 3 


4 


5 


6 


7 


8 


9 


Diff. 



43 



TABI*^ Xn.— I^OGARITHMS OF NUMBERS. 



N. 

125 
120 





z 


2 


3 


4 


5 


6 


7 


8 


9 


Diff. 

346 


096910 


7257 


7604 


7951 


8298 


8644 


8990. 


9335 


9681 


♦0026 


100371 


0715 
4146 


1059 


1403 


?^n 


2091 


2434 


2777 


3"9 


U?r 


343 


127 


3804 


4487 


4828 


5510 
8903 


5851 


6191 


6531 


^l 


128 


7210 


7549 


7888 


8227 


8565 


9241 


9579 


9916 


•0253 


338 


129 


I10590 


0926 


1263 


1599 


1934 


2270 


2605 


2940 


3275 


3609 


335 


130 


"3943 


4277 


461 1 


4944 


5278 


5611 
8926 


5943 


6276 


6608 


6940 


333 


131 


7271 


7603 


7934' 


8265 


8595 


9256 


9586 


9915 


*0245 


330 


132 


120574 


0903 


1231 


1560 


1888 


22X6 


^ 


2871 


3198 


3525 


328 


133 


3852 


4178 


4504 


4830 


5156 


5481 


6131 
9368 


T 


6781 


325 


134 


7105 


7429 


7753 


8076 


8399 


8722 


9045 
2260 


*0OI2 


323 


136 


139334 


0655 


0977 


1298 


1619 


X939 


2580 


N ^900 


3219 


321 


3539 


3858 


4177 


4496 


4814 


5133 


5451 


5769 


^ 6086 


6403 


318 


137 


6721 


7037 


^7354 


7671 


7987 


8303 


8618 


^8934 


9249 


9564 


316 


138 


9879 


*oi94 


*05o8 


*0822 


*ii36 


♦1450 


•1763 


*2076 


♦2389 


•2702 


314 


139 


143015 


3327 


3639 


395X 


4263 


4574 


4885 


5196 


5507 


5818 


3" 


N. 


Diff. 


Z 


2 


3 


4 


5 


6 


7 


8 


9 


Diff. 
347 


347 


35 


•69 


104 


139 


174 


208 


243 


278 


312 




346 


35 


^ 


104 


'3? 


173 


208 


242 


277 


3" 


346 




345 


35 


69 


104 


'3! 


173 


207 


242 


276 


3" 


345 




344 


34 


69 


103 


138 


172 


206 


241 


275 


310 


344 




343 


34 


69 


103 


137 


172 


206 


240 


274 


309 


343 




343 


, 34 


68 


103 


137 


171 


205 


239 


274 


308 .^342 1 




341 


34 


68 


102 


136 


171 


205 


l^ 


273 


307 


341 




340 


34 


68 


102 


136 


170 


204 


272 


306 


3<Ov 




339 
338 


34 
34 


68 
68 


102 

lOI 


136 
135 


170 
169 


203 
203 


237 
■ 237 


271 
270 


305 
304 


M?' 




337 


34 


67 


lOI 


135 


169 


202 


236 


270 


303 


337 




336 


34 


f7 


lOI 


134 


168 


202 


235 


260 


302 


336 


09 


335 


34 


^7 


lOJ 


134 


168 


201 


235 


268 


3^2 


335 




334 


33 


f7 


ipo 


134 


167 


200 


234 


267 


301 


334 


0$ 


333 


33 


5? 


100 


133 


167 


200 


233 


266 


300 


333 


< 


333 


33 


66 


100 


133 


166 


199 


232 


266 


^? 


332 


04 


331 


33 


66 


99 


132 


166 


199 


232 


!f5 


33X 


•J 
< 


330 


33 


66 


. 99 


132 


165 


198 


231 


264 


297 


330 


329 
328 


33 


66 


99 


132 


165 


197 


230 


263 


296 


P 


z 


33 


66 


98 


131 


164 


197 


230 


262 


295 





327 


33 


?5 


98 


131'' 


164 


196 


229 


262 


294 


^^l^ 


Hi 

H 

(A 


326 


33 


f5 


98 


130 


163 


196 


228 


261 


293 


326 


2SSl. 


33 


65 


98 


130 


163 


195 


228 


260 


293 


325 





334 


32 


f5 


97 


130 


162 


194 


227 


259 


292 


324 


CU 


323 


32 


65 


97 


129 


162 


194 


226 


258 


291 


323 





322 


32 


64 


97 


129 


161 


193 


225 


258 


290 


322 


Qi 


321 


32 


64 


96 


128 


161 


193 


225 


257 


289 


321 


0U 


320 


32 


64 


96 


128 


160 


192 


224 


256 


288 


320 




3x9 
318 


32 


64 


96 


128 


160 


191 


223 


255 


^l 


3XQ 
3x8 




32 


64 


95 


127 


159 


191 


223 


254 


286 




317 


32 


f3 


95 


127 


159 


190 


222 


254 


285 


3x7 




3x6 


32 


f3 


95 


126 


158 




221 


253 


284 


3x6 




3x5 


32 


53 


95 


126 


158 


199 


221 


252 


284 


315 




314 


31 


f3 


94 


126 


157 


188 


220 


251 


283 


3x4 




3x3 


31 


f3 


94 


125 


157 


188 


219 


250 


282 


3x3 




3x2 


31' 


62 


94 


125 


156 


187. 


218 


250 


281 


3x2 




31X 


31 


62 


93 


124 


156 


'?Z 


218 


249 


280 


3XX 




3x0 


31 


62 


93 


124 


155 


186 


217 


248 


279 


3x0 




IS 


31 


62 


93 


124 


X55 


i?5 


216 


247 


278 


13 




31 


62 


92 


123 


154 


'f5 


216 


246 


277 


1 


307 


31 


61 


92 


123 


154 


184 


215 


246 


276 


30f 


Diff. 


I 


2 


3 


4 


5 


6 


7 

• 


8 


9 


Diff. 



44 







TABLE XII.-1X>GARITHMS OF 


NUMBERS. 






-^ 





I 


. 


3 


4 


5 


6 


7 


8 


9 , 


DIff. 


■*> 


I,fiij8 


6438 


674a 


7058 


7367 


7676 


7985 


,8i9« 


« 


8911 


loT 


■<> 




95Z7 


9835 




■0449 




''°S 




•.982 




141 
144 


s 


1500 


g 


9567 


ii 


•If 


47ja 

1 


•.068 


g 




161368 
;ji7 


7613 


i 

3769 


i 


=564 


if"! 


1 




^ 


i 


3.S6 


s 


4060 


4kJ 


iSt 


4iW« 


^« 


2603 


s^ 




i 


4691 

75" 


a 


«70 
9S5> 


g 


4!^ 


•"1 


•s 


•^, 


.£ 


9 


i 


'54 


ii 


5 


i 


§ 


8ib8 


*»9 


78JJ 


2^ 


4S 


1 


S 


59™ 


o6i> 




s 


li 




75^ 


p 


«f 


1 


»f" 






94S1 


s. 


•™9 


•0303 


•0577 


•^v> 


^ 










■943 


"■* 


176. 










T 


Diff. 




« 


3 


4 


5 


6 


7 


8 


9 


Diff. 




3C6 


31 


61 


?> 


Iia 


■S3 


184 


~»M 


"45 


375 


306 




305 












183 












M 


30 




9J 








"t 


143 


274 


304 




303 


30 


5' 






J5J 








2" 


303 




3U 


30 


60 
















3" 




JOI 




















301 




3M 


30 




90 




■50 






140 


270 


300 




3 


30 


6a 


s 


IM 


W 


1 


ao9 

3 


.11 


dl 


31 




^ 


y- 


59 


«9 


"I 


S 


337 


'M 


^ 


i 


>95 


3° 




SI 


118 


14S 


177 




^ 


j«i 


295 


•94 










176 






265 


*H 






11 






147 


176 






J64 






391 


"9 


88 


"7 


1*6 


175 


»4 


"34 


263 


391 


i 


•91 




59 


87 


uS 


146 










191 


»9i> 






















i 


S 


J9 


i 


i 


"5 


MS 


'73 


m 


230 


1 


i 




S 


^9 








I43 




M 


"a 


s. 




285 


1 


S7 






'« 






257 


185 




lt4 




85 








i^. 


337 


256 


284 




iSj 


i8 


S| 


85 








. a6 




283. 




>6 


18 


85 






■S 








ISI 


a. 


9)0 


S 


56 


84 
84 


'"1 


lil 


:s 


1 


«s 


§ 


181 
380 




SI 


« 


1 


84 


In 


?39 


167 
167 


;9s 


i« 


^ 


?! 




s 


>7 


55 


i 


i 


1 

137 


166 
1 


m 


f» 


3 

=47 


3 

275 




m 






81 


109 


137 


.64 






246 






*n 








iS 


136 


163 




aiS 


245 


273 






"7 


54 


81 


136 


i6j 


190 


217 




•7" 




as. 


^~ 


~^ 


3 


~ 


~s~ 


~6~ 


7 


8 


9 


biff. 



— I,OGAR.ITHUS O 





■°ss 
s3 


4391 


4663 


s 


5»4 


8793 


.g 


•S 




g 


Diff.' 


Ut 


•1 


6SS6 


-S 


i 


5109 


E 




B 


S 


S 




98^« 


366 

164 






<*3I 


J^ 






'675 


?936 


^56 






1J.6 


i 




8«57 


P 


is 


9436 




i 


^1 


9 

356 


170 
■73 


1 


i 


0960 


8799 


6537 
904? 


i 


7041 


1 


1488 


5J76 


i 


M 


J4303S 

SSI 3 


31 

S759 


104S 




1546 


1 


s 


4773 

7"37 


s 


772a 


3 

346 


1 


'S 


S119 
^ 


•s 


Si 


89M 


4306. 


9687 


4790 


•0.76 

a6i<> 
503' 


343 

343 


N. 


Diff. 


> 


" 


3 


4 


5 


6 


7 


8 


9 


mff. 




171 


27 


54 


~ 


S 


136 


.63 


■90 




ws 


m 




»7I 


r 




81 


136 


\tl 


100 


317 
















loa 






1S9 


3I6 




»70 




Jg 


s 


M 


8d 


108 


;35 


lt\ 


!sa 


";5 


M' 


m 










80 








1 






Mr 






















3M 




S 


i 


M 


^ 


I06 


;j3 


Ig 




I" 


^11 


s 




aSj 


16 










ija 


SsJ 




=37 


S63 




963 






?I 








183 




=36 


sSi 


oc 


961 






104 


131 


'57 


183 


^ 




961 


t 


36a 


36 


5= 


78 




13° 


'56 


l33 




360 


< 


m 


36 


5a 


7B 


104 


1% 


;|s 


III 


S 


'i' 


:;i 


1 


36 


SJ 


77 


m 


\^ 


J54 


180 


306 




3 










77 








ii 






>55 


a 


»» 


"5 


S' 


s 


I" 


"v 


«> 


™ 


3 


3** 


£ 


iji 






76 








J?5 




327 


3H 
















176 




336 


331 


H 




'5 








"5 


15» 


■ 75 


*» 


315 


.19. 


' 


s 


=S 


»> 


74 


w 


m 


3 

1*8 


;5j 


a 


314 


t3 




3 


^ 


« 


74 


1 


\? 


J73 


>98 


3" 


iS 




>45 


>5 






98 








'95 




141 




*« 








98 




146 






144 








49 




97 




146 


170 










)41 




4! 


" 


?i 






.5, 




3ll 


343 




34' 




48 








\U 






341 




"f> 


M 


43 


" 


96 


i» 


'44 


'93 


316 


34D 


J 


DIff. 


" 


J_ 


3 


4 


J_ 


6 


7 


8 


9 


DIB. 



.— I,OGARITHMS O 



i8i 


7679 


wit 


® 


jg 


s 


g77 


6718 
9116 


6958 


7I9S 


iS> 


Horn 


03'0 


"548 




IMS 




i 

■P9" 






1 


9513 


a688 
9746 


i 


3.62 

Tl 

7'5> 


•o4Afi 


i 


SI 

•"44 


8196 


.89 


171843 




£ 


i. 


£ 


s 


MM 


m 


Zg 


898^ 


?48S 




966J 


SI 


*^3^ 


"Si 


J^^l 


191 


i 


i 


IS 

8m9 


a473 


1 


ts: 

B9» 


9143 


i 


11 


3 
3 


>S™35 




D4S0 








,369 




si 

6665 


ffl 


J699' 


5>=7 


3141 


3363 
5567 
7761 


57SI 
7979 


§ 


s 

8416 


in 


8853 


w' 


1464 


9507 


972? 

1898 


99« 


•0161 


•0378 


•0595 

2764 


am 


^3^ 


55« 


s; 




u 


3 


a| 


ss 


J^ 


ao3 


i 


K 


« 


^\ 


« 


«I 


•s 


•s 



< 


131 


^ 


1 


s 


i 


We 


139 


ji 


;b6 






46 


«9 






I3S 




i8i 




LI 


J3 


46 


5g 


9J 


■J5 


137 




III 


ij 


f 


46 


66 






137 






< 


^ 






M 


™ 


113 


1$ 


i^ 


ill 












90 




135 


.58 




i 


"4 


« 


« 


67 
67 


81 


"1 




Sll 


g 


£ 




M 


44 


a 


i 


m1 


133 


155 












M 


88 








I76 


" 


li! 


11 


it 


i 


S7 


IS 


■31 


1 


I74 







TABI^E XII.— I^OGARITHMS OF NUMBERS. 






N. 





z 


2 


3 


4 


5 


6 


7 


8 


9 


DiflF. 


ao5 


3II754 


1966 


2x77 


2389 


2600 


2R12 


3023 


3234 


3445 


3656 


211 


ao6 


38^ 


4078 
6180 


^289 
8481 


4499 


4710 


4920 


5130 


5340 




5760 


210 


S 


5970 


§599 


0809 


7018 


7227 


7436 


7854 
9938 


209 


8063 


8272 


8689 


8898 


.9106 


9314 


9522 


9730 


208 


309 


320146 


0354 


0562 


0769 


0977 


1 184 


1391 


1598 


2012 


207 


axo 


322219 


2426 


2633 


2839 


3046 


3252 


3458 


3665 


3871 


4077 
0131 


206 


SIX 


•4282 

k 


4488 

8583 
0617 


4694 


4899 


5105 


5310 


5536 


5721 


5926 


205 


2X3 


6950 


7155 


7359 


7563 


7767 


7972 


8176 


204 


3x3 


8991 


9194 


93? 




9805 


*boo8 


*02II 


203 


314 


330414 


0819 


1022 


1225 
3246 


1427 


1630 


1832 


2034 


2236 


202 


315 

3x6 


332438 


2640 


2642 


3044 


W^ 


3649 


3850 


^4 


t^ 


202 


4454" 


4655 


4856 


5057 
7060 


5257 
7260 


5658 


5859 


20I 


3x7 


6460 


865? 


6860 


7459 


7659 


7858 


8058 


8257 


aoo 


3X8 


8456 


8855 


9054 


9253 


9451 


9650 


9849 


♦0047 


•0246 


199 


3xg 


340444 


0642 


0841 


1039 


1237 


1435 


1632 


1830 


2028 


2225 


198 


330 


342423 


2620 


2817 


3014 


3212 


3409 


3606 


3802 


3999 


4196 


197 


3ax 


4392 
0353 


4589 


4785 
0744 


4981 


5178 


5374 


5570 


5766 
7720 


5962 


6157 


196 


333 


6549 


7135 


7330 


7525 


7915 


81IO 


195 


333 


8305 


8500 


8694 


9083 


9278 


9472 


9666 


9860 


•0054 


194 


334 


350248 


0442 


0636 


0S29 


1023 


1216 


1410 


1603 


1796 


1989 


193 


335 


352183 


2375 


2568 


2761 


4876 
6790 


5^ 


3339 


3532 


3724 


3016 
5834 


193 


336 


4108 
• 6026 


4301 


t^ 


4685 


5260 


5452 


5643 


X92 


337 
338 


6217 


6599 


6981 


7172 


'^ 


7554 


^ 


191 


7935 
9835 


8125 


8316 


8506 


8696 


8886 


9076 


9456 


l^ 


339 


*0O25 


*02I5 


♦0404 


•0593 


♦0783 


♦0972 


*xi6i 


♦1350 


*I539 


330 


361728 


I9I7 
3800 
5675 


2105 


2294 
4170 
6049 


2482 


2671 


2859 


3048 


3236 


3424 


188 


33X 
333 


3612 
5488 


p62 


n% 


4551 
6423 


Sfl 


i^ 


5113 


5301 
7169 


188 
187 


333 


7356 


7542 


7729 


7915 


8101 


8287 


*03J 


^8659 


^8845 


^ 


186 


234 


9216 


9401 


9587 


9772 


9958 


♦0143 


♦0513 


♦0698 


185 


N. 


DifF. 


z 


a 


3 


4 


5 


6 


7 


8 


9 


Diff. 




3X3 


21 


42 


64 


85 


X06 


127 


148 


170 


191 


3X3 




3IX 


21 


42 


63 


84 


106 


127 


148 


169 




3X1 




3X0 


21 


42 


63 


84 


105 


126 


147 


168 


189 


3XO 


09 
H 


^ 


21 
21 


42 
42 


62 


84 
83 


105 
Z04 


125 
125 


146 
146 


167 
166 


i8<^ 
187 


?3 


307 


21 


41 


62 


83 


X04 


124 


145 


166 


186 


307 


* 

M 


ao6 


21 


41 


62 


82 


103 


124 


144 


165 


'f5 


306 


< 


305 


21 


41 


62 


82 


103 


123 


144 


164 


'fs 


305 


fin 


304 


20 


41 


61 


82 


102 


122 


143 


163 


184 


304 


J 


303 


20 


41 


61 


81 


102 


122 


142 


162 


^P 


303 




303 


20 


40 


61 


81 


lOI 


121 


141 


162 


183 


303 




30X 


20 


40 


60 


80 


lOI 


Z2I 


141 


161 


181 


30X 





300 


20 


40 


60 


80 


100 


120 


140 


160 


180 


300 


p 


JP 


20 


40 


60 


80 


100 


119 


139 


\^ 


J^ 


>P 


g 


20 


40 


59 


79 


99 


119 


139 


197 


20 


39 


59 


^ 


99 


118 


138 


158 


177 


197 


0* 
(A 

04 


X96 


20 


39 


59 


98 


118 


137 


157 


176 


196 


X95 


20 


39 


59 


7| 


98 


117 


137 


156 


176 


Z95 


194 


19 


39 


58 


78 


97 


116 


136 


155 


175 


Z94 


193 


19 


32 


5? 


77 


97 


116 


135 


154 


174 


Z93 




X93 


19 


38 


58 


77 


9f 


"5 


134 


154 


173 


19a 




X9X 


19 


3? 


57 


75 


96 


"5 


134 


153 


172 


X91 




X90 


19 


38 


57 


76 


95 


114 


133 


152 


171 


zgo 




JiS 


19 


38 


57 


76 


95 


"3 


132 


151 


170 


'^ 




19 


38 


56 


75 


94 


"3 


132 


150 


169 




Diff. 


z 


2 


3 


4 


5 


6 


7 


8 


9 


Diff. 



48 



TABI^ Xn.— UJOARTTHMa OF 
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- 


3 


4 


5 


s 


7 


8 


9 


», 




37106S 


3 
i 




s 


1S06 

7306 
9.24 


93»6 


il 


2360 




1 




34a 


jSo,,, 


"sg* 






0934 


i"5 


1296 


1476 


.656 


.s. 


141 




1197 














3456 


3636 


180 


943 


'S. 


3 


1 


3211 


i 


Si 

8279 


1 


S634 


it 


S4« 


178 


>4S 


ssJiM 






9875 


■0051 




•|4|S 


vflj 


•0759 


177 


Si 

149 






i 


31«> 


i 


37SJ 




58^ 




1 


1^ 


3 


g 


8287 


8(61 


■s 


3; 


^11 


5 


•P 


•?SI 


J73 


as* 

1 


3121 


3292 

s 


8579 


1 
K 


55'7 


1 

9'S7' 


260s 

SSI 


ii 

7901 


8^0 
9764 


171 


:s 


'■S 


■0102 


-027. 
■956 


It 


■0609 


i 


n 


lis 


'«; 


3 


9» 




3467 


363s 


38^3 










^ 


■67 


161 


<5 


u, 


g?3 


iii 


1 


5808 

747" 


?J 


ss 


6308 


g? 


s 




8301 


B467 


■ 933 


9119 




,»tf« 




165 


1 


^a 


17*8 


3P97 


•0781 
2426 


^5 
>590 


»754 


"^A 


%_ 


s 


N. 


Diff. 


~r 


* 


3 


4 


5 


~6~ 


7 


s 


9 


Wff. 




1* 


, 


"j^ 


56 


~~T5 


"^ 


112 


~;r 


,y, 


,^' 


~^ 




iBS 




37 


s* 


74 


93 




130 


149 








1 


1 


1 


S6 


73 




s 


ii 


148 


165 


u 




1S9 




S5 


73 


91 


109 




146 


164 


iBl 


s 


181 


J 


s 


«■ 






;s 


IS 




J^ 


181 
180 


£ 


;;i 


; 


i 


54 


n 


i 


j^ 


I? 


J43 


Ifti 


•il 


:5 


s 


\ 




g 


tS 


s 


;^ 


"A 


Ml 


3 


•s 


g 


<7S 




3S 


S3 






■05 


5h 




158 


I7S 


? 


J74 


!? 




ja 


69 


1 






3 


U 




ti 






34 


S» 


S 

68 






■38 






I 


■TO 


!' 


34 


SJ 


BS 


J« 


120 


f 


■ 54 


171 


:s 


'7 


34 


50 


67 


s 


10! 


lis 


■34 


131 


i 




:s 








% 


IS 


IQO 


;!i 






ite 




■•s 


17 


33 






83 


?l 






149 


i«5 




'*4 


18 


33 


_^ 


66 


81 


IIS 


131 


ui 


.64 




IMff. 


I 


a 


3 


4 


5 


e 


7 


8 


9 


Diff. 







TABLE XIL-I 


^A 


ITHH 


S OF NUMB 


EBS. 
78.. 


7973 




N. 


. 


1 N 1 3 


4 


5 6 


7 




1% 


8135 


B»97 


8459 


3737 


I 


4»65 
5*97 


7486 


"1 


s 


no 






•>.>s 


•«^ 


•°559 


4Ja> 




•1043 




161 


aro 


If 




.Us 


1846 




IT67 


J3»S 


1488 


36« 


2gQ9 


161 


171 


3'30 




i 


s 


1 


1 




7433 
9017- 


7591 


■59 




439J33 


2637 


g 


9806 
1381 


g 




•0279 


•°437 


•SS! 

3733 


•^^ 


158 

i 

»5S 


Sf«4 


576^ 


59"5 


li 


S 


^i 


^7 


is; 


S 


7^3 


iSo 


44715S 


s 


746S 


7SJ3 


777S 


fl 


8088 


8m» 


83S7 


8551 


IBS' 


i8i 


8706 






MOO 


9633 






^«95 




283 


«;^ 


IW 


JO93 


M47 


560S 
1649 


l^ 


7428 


30" 


? 


IS* 
153 


s 


5 


§ 


3624 




1 


7276 


ii 


s: 


153 


a 


8033 


8184 

ft?! 


s 


8487 


b 


1948 


5 


i 


JSt 






»548 


2697 


2S47 


4490 


3146 


h 


6423 


g 


H 


5 

'49 


'93 






S 

■5E5 


73 1» 


7603 


79^ 






148 


s 


4'i 


?i^ 


■;« 


■s 


|S 


•s 


S 


•n 


148 


1 


S67' 


i 


g 


1 


11 


348? 


3633 


Ji 


i! 


g 


146 








« 


7 


8 


~ 148 






" 


98 


IJS 


131 


■!f 






98 






s 


iS 






i 


JJ3 


3 


145 








w 


111 


s 


141 


a 






9' 


ii 


126 


139 


i 

154 






9a 


ii 


i 


'38 

1 


1 






90 








.50 






1 


i 


iii 


134 

J3J 








I 


96 




..4 


i»9 


143 






S 





TABLrE XII.— I<OGARITHMS OF NUMBERS. 



N. 



300 
301 
3oa 
303 

304 
305 

306 



309 
3x0 
311 
3x3 
3x3 

3M 



317 
318 

3x9 

330 

331 
333 

333 
334 

335 
336 

537 
338 
339 

330 
33X 
333 

333 
334 
335 
336 

337 
338 
339 



47712X 

8566 

480007 

1443 

2874 

484300 

5721 
7138 
8551 
9958 

491362 
2760 

4155 
5544 
6930 

4983" 
9687 

50W59 
2427 

3791 

505150 
6505 
7856 
9203 

510545 

511883 

3218 

4548 

5874 
7196 

518514 
9828 

531138 
2444 
3740 

525045 

6339 
7630 

8917 

530200 



7266 
871 1 
0151 
1586 
3016 
4442 
5863 
7280 
8692 
•0099 

1502 
2900 
4204 

5683 
7068 
8448 
9824 
1196 

2564 
3927 

5286 
6640 

7991 

9337 
0679 

2017 
3351 

iooS 
7328 

8646 

9959 
1269 

387S 

5174 
6469 

7759 
9045 
0328 



3 ! 4 




7700 

9143 
0582 
2016 

3445 
4869 

6289 

7704 

91 14 

•0520 

1922 

3319 
471 1 
6099 

8862 

•0236 

1607 

2973 
4335 

5693 
7046 

8395 
9740 
1081 
2418 
3750 

5079 
6403 

7724 

9040 

*0353 
1661 
3966 
4266 

m 

8145 
9430 
0712 



7844 
9287 
0725 

2159 
3587 
50H 
6430 

7845 
9255 

*o66i 

2062 

3458 
4850 
6238 

»2I 



•0374 
1744 
3109 

4471* 

5828 

7181 

8530 

9874 
1215 

2551 
3883 
521 1 
6535 
7855 

♦0484 




7989 

9431 
0869 

2302. 
3730' 
5*53 
6572 
7986 
9396 
♦0801 

2201 

3597 
4989 

6376 
7759 
9137 
♦051 1 
1880 
3246 
4607 

5964 

7316 

8664 

•0009 

1349 
2684 
4016 



7987 



8133 

9575 
1012 

2445 
3872 

5295 
6714 
8127 

9537 

2341 
3737 
5128 

OS15 
7»97 
9275 
♦0648 
2017 
3382 

4743 

6099 

7451 

S799 
♦0143 

1482 

^18 

4149 



81 19 

^9434 

*0745 

2053 

5951 



9815 
1096 



8 



8278 

9719 
1150 
2588 

4015 
5437 
6855 
8269 

^9677 
•1081 

2481 
3876 
5267 
6653 
8035 
9412 

♦0785 
2154 
3518 
4878 

6234 
7586 

>34 

•0277 

1616 

2951 
4282 




^32 

8251 

9566 
•0876 

3183 
3486 



7372 
8660 

9943 
1223 



Diff. 



8422 
9863 
1299 
2731 
4157 
5579 
6997 
8410 
9818 

*I222 

2621 

4015 
5406 
6791 

8173 
9550 
•0922 
2291 
3655 
5014 

6370 
7721 
9068, 
♦0411 

1750 
3084 

4415 

5741 
7064 
8382 

9697 

*ioo7 

2314 
3616 

4915 
6210 

7501 

8788 

♦0072 

135 1 



145 
144 

[44 

t43 

¥3 

142 

142 
[41 
[41 
[40 

[40 
t39 
t39 

lit 
138 

C37 

[36 

t36 
t35 
135 
t34 
134 
133 
[33 
t33 
t32 
[32 

[31 
t3i 
f3i 
130 
[30 
[29 
[29 
[29 
[28 
[28 



N. 



09 

H 
K 

t 

•J 
< 

Z 

o 

H 
O 

o 

0« 



Diff. 



143 

141 
140 



137 
X36 

135 

134 

133 

133. 

13X 

X30 

LI 

X37 



I^fiT. 



14 
14 
14 

14 
14 
14 
14 
14 
13 
13 
13 
13 
13' 

13 
13 
13 



28 
28 
28 

28 
28 
27 
27 
27 
27 
27 
26 
26 
26 

26 
26 

25 



3 


4 


5 


6 


7 


8 


43 


57 


71 


25 


99 


114 


42 


56 


71 


85 


99 


"3 


42 


56 


70 


84 


98 


112 


42 


56 


70 


83 


97 


III 


41 


55 


69 


83 


97 


no 


41 


55 




82 


96 


no 


41 


54 


68 


82 


95 


109 


41 


54 


68 


81 


95 


108 


40 


54^ 


67 


80 


94 


107 


40 


53 


67 


80 


93 


106 


40 


53 


66 


79 


92 


106 


39 


52 


66 


79 


92 


105 


39 


52 


65 


78 


91 


104 


'S 


52 


65 


77 


90 


103 


51 


64 


77 




102 


38 


51 


64 


76 


89 


102 


3 


4 


5 


6 


7 


8 



9 Diff. 



128 I 143 
127 141 
126 X40 

125 
124 
123 
122 
122 
121 
120 
119 
118 
117 

116 

"5 
114 



137 
136 

135 
X34 
133 
133 

131 
X30 

X3Q 

138 
137 

Diff. 



51 







TABI.EX 


II.— LOGARITHMS OF 


NUMBERS. 








N. 





. 


. 


3 


4 


5 


fi 


7 


8 


9 






340 


J3I479 


1607 


■734 


iSfe 


1990 




3 


SI 


2500 


2«27 


138 






<-3 


18S1 




3136 


3"64 


3391 




3899 








i 

■noi 


41S0 

B071 
93J7 


1 

945> 


iS 


4661 

IS 

9703 


i' 


9954 


1 




S 




3& 






05S0 








1205 










as 


1704 


1629 




«78 






S 


g 




ij; 




349 


J950 




J199 


33=3 


J447 


357" 


3944 






330 


S44068 


4.9) 


s 


^r 


7036 


g 


s 


1| 


SS 


g 


I2J 




i 


7775 
9003 


ft 


9M9 


937^ 


9494 


9739 


♦0106 






i 




IJ7J 


X 


II 


iS 

557^ 


3^7* 


3393 


io4 
2303 


is 




iil 




3«ai 

S*t4 


5'=5 


B 


^5 


« 


46>„ 
5820 


S= 


ffi 


ffi 


"! 




i 


S5630S 
7507 


P 


•,S! 


«6, 


t 


a 


70^6 


g 


ss 


iS 


IJO 




361 


8709 


hi^ 


894S 






9joe 


9t>e 


9787 






363 


9907 


•0026 


-0146 


•oitS 


•^385 


•0504 


•0614 


Ii 


•0H63 


•0982 






S 


5611C. 


36DO 


1^1 


SS37 


'578 
2769 


X 


4191 


»S5 


3 

4S4S 


i 




» 


^ 


g 


s 


S^l 


IS 


1 


g 


ii 






369 


Toil 




7261 








7849 










SSSlM 


8319 


8436 


8554 


867. 




s 


9023 




9!'57 






i 




t^ 


2S 


s 

3U0 


9842 


ss 




1 


•»426 


ii 






"i 


gi 


1941 
3'04 


s 


i 
SI 


S 


^ 


3I 




11 

379 






4363 




E 
7951 


9J* 


4841 
5996 

9441 




^4 


1; 




N. 


ma. 


~r 


a 


3 


4 


5 


6 


7 


8 


9 


DU 












H 


■1 


ii 


s« 


M 


m-fR 


















m 




16 


38 




U 


i 








III 




s 


i 


;! 




i 


so 


64 


i 


™ 


]'■ 


3 










38 


so 


g 




S8 






■* 




h 


114 

H3 


\l 


'5 




49 




74 


s 


9 


\\ 











11 


14 


f 


1 


t 


73 


1 


s 


ii 


IM, 




Ch 


,"S 


11 


M 


36 


48 


60 


71 


1 


95 
94 


!S 


S 






;s 


" 


S 


3S 


'i 


i 


70 
70 




93 


104 


::i 






Dur. 

_ 


. 


■ 


3 


4 


! 


6 


7 


8 


9 


Dll 





11 

w 

391 
3EB 

394 

an 

!« 

si 

Si 


"Si 

i 

if 

6o»6o 

i;s 

•■1 
"i 

*897 

..5 

aai4 


3397 
J.69 

i 
1 

yi8 


p 

•oiJS 
1187 

m 
7914 

SI 

2996 

ii 


rsr 

a 

1 

i 
S 

99M 
4159 

9406 


E 
9379 
■0396 

ss 

i 

1 
IS 

1086 
SJ48 

s 

i 


tSoM 

IS 

'r 
i 

si 

.5-7 

i 

Is 

•i 

33'J 

i 


11 

i 
ii 

1! 
is 
s 
|g 

M"9 
=835 


8.5. 

B 

■07J0 
1S43 

'734 
a8.9 

P 

35^5 

Ss3 


.S4I 

•i 

29.8 

s 

g 

•1^47 

i 


Sis 
f 

■c9S3 
3066 

3175 

4582 

i 

Is 

3736 

•«3' 

3146 


109 

loS 

IDS 
108 

107 

ii 
106 

los 


' 


Diff. 


» 


■ 


3 


4 


5 


6 


7 


8 


9 


DK 


I 


IIS 

103 


J{ 


i 


34 
33 
3S 


! 

41 


58 

i 
55 

53 


1 

1 


S 

78 

76 
76 

73 


91 
9" 
9° 

y 
1 


104 

»2 

99 

1 

i 


i 







TABLB XII.— I, 




STUJ, 


S OP KDUBBRS. 






N. 


Q 


. 


3 


J^ 


4 


5 


6 


7 


8 


9 


D 


*» 


623349 


3353 


3456 


3559 


3663 


37^ 


39*9 


~3973^ 


4076 


4' 79 


4» 


•1 


1 


448S 


s 


4695 

If 






0? 


fi 
3 


if 


4IG 






96ft 


9715 


^i 


•0011 


•Jl!^ 


'oIM 


•0336 




417 


63^58 




063' 


»J6I 


f^35 


103S 










4aS 
419 




=559 


ffi 


ffi 


S 


^ 


i 


i 


1 




■"? 


63«68 


i 


3670 


3771 


iSS 


1 


1 


lii 
7189 


S 

7290 






Si 


•1 


g 


9^ 


9785 


9885 


3S 

9984 


.008, 


IS 

■0IB3 


•3 


i 


S 


64'>48t 


058. 
1573 


1672 




%\ 


0978 


S 


=;s 


3 


;si 






2465 


25*3 


a66j 


1761 






3°58 


s'56 




3J54 




440 


^43453 




3650 




3847 




4044 










«i 


4439 




4536 


4734 


483= 




699= 


5117 




53^ 




443 


S 


ISS 


^ 


S$ 


ffi 


^ 


Sua 

g? 


si 


S 




444 
445 


«!g. 


as 


If^ 


& 


w 


B 


K1 


Sj6j 




446 


"S 


943a 
0405 


9530 


t" 




98« 

1 


S 


0987 
Sit 


H 


»02?0 
I181 




449 


3246 


=343 


3440 




1633 






2 




4S0 


6S3!;3 




3405 




359S 


i 




3883 


3984 






4177 




43*9 


446s 


456" 


4754 


4850 


4946 






4S> 


s 


k 


fl 


IS 


S 


e? 


■SS 


t'i 


K 




s 

i 


6XS 

s 

IS13 


i\i^ 
■^ 


s 




J433 

S 

"0196 


•^1 




•g 




s 




?w 


'^l 


Ji^ 




:ai 


» 




IS 


X 




i 


"^f. 


=85= 

3795 


K 


Si 


,5 


fin 


s 


S 


35" 


;3 


94 


1 


65,8 


47J6 4B30 




£ 


s 


IS 

7079 


ig; 

7'73 


1 


as 

7360 


94 


N. 


K,. 




» 


3 


4 


5 


6 


7 


8 


9 


Dlfl 




104 


ID 


21 


3" 


"«" 


~5=^ 


fa" 


73 


^ 


94 


"■04 


H 
















7' 




















SI 


61 






9a 




< 




















91 












30 


40 




6(1 




80 


90 







!8 


!o 


» 


=9 


40 


50 


S9 


i 


;8 


S 


P 


« 


K 




J9 


n 


i 


49 


58 


78 


87 






9« 






=9 


4S 


58 


67 






P 






~ 




=9 


38 


48 




67 


76 




S 




Diff. 




^ 


3 


4 


5 


e 


7 


s 


g 


IH. 







TABI.E XII.— I^OGARITHMS OF NUMBERS. 






N. 





' X 


% 


3 


4 


5 


6 


7 


8 


9 


Diff. 
93 


s 


667453 


7546 


7640 


7733 


7826 
^Z§9 


7920 


8013 


8106 


8199 


8293 


8386 


8479 


8572 


8665 


8852 


8945 
9875 


9038 


9131 


9224 


93 


^ 


, 9317 


9410 


9503 


9596 


9689 


9782 




•0060 


*oi53 
id8o 


93 


^ 


670246 


0339 


0431 


0524 


0617 


0710 


0802 


0895 


0988 


93 


469 


"73 


1265 


1358 


1451 


1543 


1636 


1728 


1821 


1913 


2005 


93 


470 


672098 


2190 


2283 


2375 


2467 


2560 


2652 


1 


2836 


2929 


92 


471 


3021 


31 13 


3205 


3297 


3390 


3482 


3574 


3758 


3850 


92 


47a 


394^ 


4034 


4126 


4218 


4310 


4402 


4494 


4586 


4677 


4769 


92 


473 


4861 


4953 


5045 


5137 


5228 


5320 


5412 
6328 


5503 


5595 
651 1 


5687 


92 


474 


^ 5778 


5870 


5962 


6053 


6145 


■6236 


6419 


6602 


92 


475 


676694 


zP 


6876 


6968 


7059 


7151 


7242 
8154 


7333 


m 


7516 


91 


476 


7607 


7789 


8791 


7972 


8063 


8245 


8427 


91 


^l 


851a 
.o9428 


8609 


8700 


8882- 


8973 


9064 


^9155 


9246 


9337 


91 


478 


9519 


9610 


9700 


9791 


9882 


9973 


♦0063 


*oi54 


*0245 


91 


479 


680336 


0426 


0517 


0607 


0698 


0789 


0879 


0970 


1060 


I151 


91 


480 


681241 


1332 


1422 


1513 


1603 


1693 
2596 


1784 


1874 


1064 
2867 


2055 


90 


481 


2145 


2235 


2326 


2416 


2506 


2686 


2777 


2957 


90 


^t 


3047 


3137 


3227 


3317 


3407 


3497 


3587 


3677 


3767 


3857 


90 


^ 


3947 
^4845 


4037 


4127 


4217 


4307 


4396 


4486 


4576 


4666 


4756 


90 


^^ 


4935 


5025 


5"4 


5204 




5383 


fM 


6458 


5652 




^S 


.""^^ 


5831 


5921 


6010 


6100 


6189 


6279 


6547 


89 


-•£ 


S726 


6815 


6904 


^6 


7083 


7172 


7261 
8153 


7351 
8242 


7440 


89 


-•£ 


7529 


7618 


7707 


7796 


7975 


8064 


8331 


89 


^S? 


8420 


8509 




8687 


8776 


8865 


8953 


9042 


9131 


9220 


89 


489 


93g? 


9398 


9486 


9575 


9664 


9753 


9841 


9930 


•0019 


*toio7 


89 


490 


690106 
1081 


0285 


0373 


0462 


0550 


0639 


0728 


Q816 


«905 


► 0993 
1877 


89 


491 


I I 70 1258 


1347 


1435 


1524 
2406 


1612 


1700 


1789 


88 


492 


I9<*5 
2847 


2053 


2142 


2230 


2318 


2494 


2583 


2671 


2759 


88 


493 


2935 


3023 


3111 


3199 
4078 


3287 


3375 


3463 


3551 


3639 


88 


494 


,3727 


3815 


39«>3 


3991 


4166 


4254 


4342 


4430 


4517 


88 


^ 


694605 


4693 


4781 


4868 


4956 


5044 


5131 


5219 


5307 


5394 


88 


5482 


5569 


5657 


6618 


5832 


5919 


6007 


6094 


6182 


i5269 


87 


^ 


63.S6 


6444 


6531 


6706 


6793 


6880 


6968 


7055 


7142 
8014 


?7 


498 


8101 


m 


7404 


8362 


7578 


7665 


7752 


7839 


7926 
8796 


87 


409 


8275 


8449 


8535 


8622 


8709 


8883 


87 


.500 


698970 


9057 


9144 


9231 


9317 


9404 


9491 


9578 


9664 


9751 


f7 


501 


9838 


9934 


♦ooii 


•0098 


♦0184 


♦0271 


•0358 


♦0444 


♦0531 


♦0617 


% 


50a 


^75?^ 


0790 


0877 


0963 
1827 


1050 


1136 


1222 


1309 


1395 


1482 


503 


1654 


1741 


1913 


1999 


2086 


2172 


2258 


2344 


86 


504 


2431 


2517 


2603 


2689 


2775 


2861 


2047 
3807 


3033 


3119 


3205 


86 


IS 


703291 


3377 


3463 


3549 


3635 


3721 


3893 


3979 


4065 


86 


4I5I 


4236 


4322 


4408 


4494 


4579 


4665 


4751 


4837 


4922 


86 


**2 


^ 


5094 


5179 


5265 

6120 


5350 


5436 


5522 


5607 


5693 


5778 


86 


508 


f^i 


5949 


68ii 


6206 


6291 


6376 


6462 


0547 


6632 


f5 


509 


6718 


6803 


6974 


7059 


7144 


7229 


7315 


7400 


7485 


85 


N. 


Diff. 


z 


t 


3 


4 


5 


6 


7 


8 


9 


Diff.' 

1 


rA 


94 


9 


19 


28 


38 


47 


5f 


66 


75 


!5 


94 i 


OS 


93 


9 


19 


28 


37 


47 


56 


65 


74 


84 


93 


93 


9 


18 


28 


37 


46 


55 


64 


74 


83 


92 


< 


91 


9 


18 


27 


35 


46 


55 


64 


73 


82 


91 


S 


90 


9 


l8 


27 


36 


45 


54 


63 


72 


81 


90 


• 


H 


9 


18 


27 


36 


45 


53 


62 


71 


80 


H 





9 


18 


26 


35 


44 


53 


62 


70 


79 
78 


P( 


J' 


9 


17 


26 


35 


44 


52 


61 


70 


S 


0. 


86 


9 


17 


26 


34 


43 


52 


60 


69 


77 


86 


f— 


85 


9 


17 


26 


34 


43 


51 


60 


68 


77 


85 


Diff. 


Z 


2 


3 


4 


5 


6 


7 


8 


9 


Diff. 



55 







TABLE X 


U.— I,OGARITHMS OF HUHBBRS. 






I.. 





V 


1 


3 


4 


5 


6 


7 


b' 


9 


DU 


r'l 


Hi 


m 


© 


g 


|9j; 


B 


8931 


9015 


~sr 


9ii^ 








935S 


^ 




Ss^ 


9694 

1 


g 


9863 


Is 


•00J3 

0879 




IS 


3650 


i 


11 


J^ 


i 




i 


21 


S 




S"7 


3491 




3659 


3741 






«o78 




59» 




1 


S!? 


5351 




S 


466s 


31 


56^^ 


49'6 


p^ 




534 




I'M 


6170 


3 


6337 


64>1 
6917 


?^ 


6588 

s 


•X 






5»9 


"1 


SI 

3538 


0325 


0407 




i 




2387 

s 


11 

4'94 


a 


»<> 


THJ76 


^358 


4440 




4604 


4685 


4767 


S922 
973a 








331 
S3* 

i 


S09S 

if 


5176 

s 


11 

51317 




if 


i 

9570 


9S5' 




9893 


1 

si 


s. 


730781 


ife 


•013^ 


•C!I7 


•0378 


'^^ 


•0540 


•06J1 


•0,702 
1508 




539 


■589 


1669 




IsS 


.911 




2072 


2152 








5*> 


TjajW 




3 


4MO 


%\l 


J796 


3SJ6 




3037 


3117 


So 


S4' 


7^397 

i 


3»78 

9651 


359S 
4400 


s 


s. 


S 




^ 


IS 

sw 


4960 


ii 

s 

9810 


i 




g74 
■^7 


■IS 


7034 


i 


So 
79 
79 


SSD 


7W63 


1J31> 


3*67 


:3SS 


^ 


7S 


0836 


ss 


i 


ffi 










2175 








1489 




1647 


1 


IS 


s 


s 


2961 

3745 


^^ 


J9M 


g 


s 


s 


^i' 


». 


.« 1 . 1 . 


.3 


4 


s 


6 


7 


8 


9 


D,., 




aS 


34 


43 


S" 


60 


n 


77 


M 




36 










7^ 


H 




'5 


33 


4» 


so 


p 


a 


% 














66 




b 




^ 


32 


40 


i 


1 


§ 


73 


^ 




»4 


3a 


40 


47 


" 


63 


7- 


79 










3 


4 


5 1 « 


7 


^~ 


9 


Dlff 



«. 


» 


' 


• 


3 


4 


5 


6 


7 


8 


9 


Wf 


s» 


74*^ 


437' 


4449 


45>B 


4606 


4684 


4765 


4840 


49"9 


4997 


7* 


5075 


5'53 
7489 




7«45 


6945 


g 


1 

-7S78 


7179 

7S]S5 




IS 


i 


Sfcl 


74S.88 


8166 


8343 


8421 


S498 


8576 


8653 


87V. 


8808 


8B85 




^ 


s 


s 


9118 
9S91 


» 


•SI? 


•1?? 


■OJOO 


^ 


•^354 


•i 


7! 


5^3 


T»>5oa 


0663 




0817 


089* 




1048 








s 


,53 


;^ 




1^9 


;s 


1664 


55^9 


3586 


s 


J?Io 


77 




^ 




3017 


3"3 


3300 


3»77 




343° 


3506 


73 


g 


SS 


3«o 
4415 


3736 
45°i 


If 


3SS9 
4654 


3966 


4807 


1 


g 


5036 


S 


5fi9 


5"3 


5189 


5=*5 






5491 


5570 




5799 


7« 


s 
i 








s 

989* 


6940 

Si 


6256 
7016 

S 






64S4 

i 


6560 

1 


i 


J6a|rji 


g 


0649 






087s 


<^50 


loas 




75 


3 


;;g 


IOQ3 


1401 


s 


1555 


'^l 




'778 


'853 
2604 


75 


379 


3679 




1819 




1,7s 




3128 


3203 


3^8 






SBa 


763428 




3S78 


3653 




3802 


3877 




4027 






& 


*'l6 


4IS' 


43>6 


4400 


4475 


4559 


4634 


^ 




4S18 


7; 


1 


fi 


4998 

is; 


i 


i 


i 


SI 


IS 


.^^ 

s 


is 

7007 






1 


'^1 


7=Jf> 
7971 


^°? 


is 


stS 


^ 


^342 


e 


4i 


ii 


s 


S715 






S934 


9008 




915« 


9230 






9377 


9451 


9535 


95W 


9673 


974« 


9S» 


9894 


9968 


•O^J 




S89 


770115 


0189 


ojSj 


033^ 




0484 








0778 




S90 


"3? 

"is 
g 


ii 
P 

S774 


1 

68^6 


i 

si 

6919 


1 146 

i 

69^ 


S 


i2 

i 

7137 


1367 

1 

s 


1440 

i 


1 

4444 


73 
73 


»9 




7499 


757= 


7644 




7^ 


7862 


7934 


*™* 


7= 


T 


Mr. 


^ 


~ 




4 


5 


6 


7 


8 


9 


Dif 


2 


78 


, 


■ 6 


~4 


3J 


39 


*J 




f 


70 


7I 


< 


i 


8 


is 






P 


ji 




62 


^ 


?e 


B. 












38 


45 


53 






7J 


i 


74 


J 


J5 


" 


30 


37 






% 


67 




71 


' 


■* 


M 


>9 


3S 


43 


50 


P 


S5 


71 




Diff. 1 > 1 a 1 3 1 4 1 5 


6 


7 


8 


9 


Dif 































"TSBCSl^ 

1 


St.— I*OOARITHMS OF NUMBERS. 






N. 





X 


a- 


3 


4 


5 


6 


7 


8 


9 


I>iff^ 


Soo 


778I5I 


8224 


8296 


8368 


8441 
9103 


8513 


8585 


8658 


8730 


8802 


72 


Sox 


8874 


8947 


9019 


9091 


9236 


9308 


9380 


^9452 


9524 


72 


5o3 


9596 


9669 


9741 


9813 


9885 


9957. 


♦0029 


•oioi 


*oi73 


*0245 


72 


5o3 


780317 


0389 


0461 


0533 


0605 


0677 


0749 
1468 


0821 


0893 


°if5 


72 


5o4 


1037 


1 109 


1181 


1253 


1324 


1396 


1540 


1612 


1684 


72 


^ 


781755 


1827 


1899 


1971 


2042 


21 14 


2186 


2258 


2329 


2401 


72 


2473 


2544 
3260 


2616 


2688 


2759 


2831 


2902 


2974 


3046 
3761 


3"7 


72 


'^ 


3189 


3332 


3403 


3475 


3546 


3618 


3689 


3832 


71 


608 


3904 


3975 


4046 


4118 


4189 


4261 


4332 


4403 


4475 


4546 


71 


bog 


4617 




4760 


4831 


4902 


4974 


5045 


51 16 


5187 


5259 


71 


6zo 


785330 


5401 
6112 


5472 
6183 


5543 


5615 
6325 


|686 


5757 


5828 
6538 


5899 


5970 


71 


6x1 


6041 


g^4 


6396 


6467 


6609 


6680 


71 


6X3 


6751 


6822 


6893 


7035 


7106 


7177 


7248 


7319 
8027 


7390 


71 


613 


7460 


7531 


7602 


7673 


7744 
8451 


7815 
8522 


7885 
8593 


^, 


8098 


71 


6x4 


8168 


8239 


8310 


8381 


8734 


8804 


71 


6x5 
6x6 


788875 


8946 


9016 


9087 


9157 


9228 


,9299 


9369 


9440 


9510 


71 


9581 


9651 


9722 


9792 


9933 


♦0004 


•0074 


♦0144 


♦0215 


70 


H 


790285 


0356 


0426 


0496 


0567 


0637 


0707 


0778 


0848 


0918 


70 


6x8 




1059 


1 129 


1 199 


1269 


1340 


14 10 


1480 


1550 


1620 


70 


6x9 


I69I 


1761 


1831 


I9OI 


1971 


2041 


2111 


2I8I 


2252 


2322 


70 


620 


792392 


2462 


2532 


2602 


2672 


2742 


2812 


2882 


2952 


3022 


70 


63X 


3092 


3162 


3231 


3301 


3371 


3441 


35" 


3581 


3651 


3721 


70 


62a 


J^ 


3860 


3930 


4000 


4070 


4139 


4209 


4279 


4349 


4418 


70 


623 


4558 


4627 


4697 4767 


4836 


4906 


4976 


5045 


5115 


70 


^M 

gi 


5185 
795880 


5254 
5949 


5324 
6019 


i^ 


^% 


5532 
6227 


5602 
6297 


§?6 


6436 


5811 
6505 


'4 


6574 


6644 


6713 
7406 


6782 


6852 


6921 


6990 


7060 


7129 


7198 


69 


627 


7268 


7337 
8029 


7475 
8167 


7545 


7614 


7683 


7752 


7821 




69 


6a8 


7960 


8098 


8236 


8374 


8443 


8513 


8582 


69 


629 


8651 


8720 


8789 


8858 


8927 


9065 


9134 


9203 


9272 


69 


&° 


799341 


9409 


9478 


9547 


9616 


9685 


9754 


9823 


9892 


9961 


69 


63X 


800029 


0786 


0167 


0236 


0305 


0373 


0442 


051 1 


0580 


0648 


69 


533 


0717 


0854 


0923 


0992 


1061 


1129 


1 198 


1266 


1335 


69 


533 


1404 


1472 


1541 


1609 


1678 


1747 


1815 


1884 


1952 


2021 


n 


534 


2089 


2158 


2226 


2295 


2363 


2432 


2500 


2568 


2637 


2705 


?37 


802774 


2842 


2910 


2979 


3047 


31 16 


3184 


3252 


3321 


3389 


68 


3457 
4139 


3525 
4208 


3594 
4276 


3662 
4344 


3730 
4412 


3798 
4480 


3867 
4548 


4616 


4003 
4685 


407X 
4753 


68 

68 


38 


4821 


4889 


4957 


5025 


5093 


5161 


5229 


5297 


5365 


.5433 


68 


>39 


5501 


5569 


5637 


5705 


5773 


5841 




5976 


6044 


6112 


68 


»40 


806180 


6248 


6316 


6384 


6451 


6519 


6587 


6655 


6723 


6790 

7467 
8143 


68 


|4» 


6858 


6926 


6994 


7061 


7129 


7197 


7264 


7332 


i^ 


68 


142 


7535 
821 1 


7603 


7670 
8346 


7738 
8414 


7806 
8481 


7873 
8549 


mi 


8008 


68 


>43 


8279 


8684 


8751 


8818 


57 


>44 


8886 


8953 


9021 


9088 


9156 


^ 


9290 


9358 


-^ 


9492 


67 


7 


809560 


9627 


9694 


9762 


9829 


9964 


*6o|i 
0705 


♦0165 


f7 


810233 


0300 


0367 


0434 
1106 
1776 


0501 


0569 


0636 


0770 


0837 
7178 


f7 


ts 


0904 
1575 


0971 
1642 


1039 
1709 


"73 
1843 


1240 
X910 


1307 
1977 


1374 
2044 


1441 
2111 


¥ 


49 


2245 


23r2 


2379 


2445 


2512 


2579 


2646 


2713 


2780 


2847 


67 


^. 


Diff. 


I 


a 


3 


4 


5 


6 


7 


8 


9 


Diff. 


B 


73 


7 


15 


22 


29 


37 


44 


51 


^ 


66 


73 


72 


7 , 14 


22 29 


36 


43 


50 


58 


65 


7a 


i 


71 


7 


14 


21 


28 


36 


43 


50 


57 


^ 


7« 




70 


7 


14 


21 


28 


35 


42 


49 


56 


63 


70 




n 


7 
7 


14 
14 


21 
20 


28 
27 


35 
34 


41 
41 


48 


55 
54 


62 

6z 


Diff. 




Diff. 


z 


a 


3 


4 


5 


6 


7 


8 


9 



58 



TABI.E XII.— LOGARITHMS dP NUMBERS. 



.». 


. 


. 


. 


3 


4 


5 


6 


7 






SSB 


Siagij 


B 


3047 


3114 


,,8, 


3>47 


33'4 


33S1 


3448 


3514 


67 




35S. 




3781 


3848 




X 


4048 




4181 


67 




*148 




438^ 






4581 




478^ 


4847 


1 


1 


.11 


i 


S>46 

1 


i 


5179 

SI 


5346 


i 


i4i 
6705 


ISI 

6771 


s 


g 




S 


7169 


8556 


1 


iS 

8683 


as 

8754 


s 


66 




B885 


8W 




9083 






9581 


9346 




9478 






819544 


9610 


9S76 




9807 


9S73 


9939 


•0004 


•0070 


•0136 






8»»i 


0267 






0464 














«6> 

1 

667 


8228^1 


1 


"99 


S 


s 


"86 

1841 
3 


i 


1 


1 




1 


SS 


4191 


S 


3670 


fM 


38™ 
445" 


i 


ii 


Tl 


4711 


1 


669 


^ 


4841 


4906 


ii 


^ 




u% 


S£ 


a 


ss; 


i 


67a 


8a5o75 


6140 


6«,4 


6169 




s 


6464 


6518 


6593 


665a 


65 


671 


67i3 


6787 




5g.7 






7175 


a 




6s 


6?a 


?369 


^ 




7563 




1*^1 


7757 


B 


795' 


S5 


673 


801 s 


8144 


8!09 






8401 


8531 


8595 


64 <■ 


1 


859304 


^^ 




8S53 
9497 


?i 


96=5 


?s 




IIJI 


'^, 


64 




*<»ii 


'^75 


»oi|9 


'o»4 


•oi63 


■033a 


•^396 


^ 


11 


64 


1^ 


830589 1 0653 


v^ 




^11 


1 


Hi 


i? 




6, 


'Ss 


Js^ 


>9.M 


■Ss 


'^ 


lU 






338. 




64 


»o 


83!5»9 




>*37 




2764 




J»91 


1956 


3030 


3*13 


64 




3147 


31" 


3>7S 


3JJ8 


J40I 


3466 


s 




3657 






Ml 


378* 


3848 










ji 






64 


683 




44&< 


1! 
S 

Si 


46?? 


4^5 




fSoi 




6894 

i 


64 


M7 
688 
689 


1 


m 

70» 





ii 


6641 

S 


g 


6^6? 


P 

8723 




g 


p 


S9H 
9541 


s 


g 


97^ 


9164 


^5S 


wt 


g 


*?^ 


6 


ss; 


840106 


3 


0133 


0294 


s 




0482 




0671 


6 


S 








.571 


■735 


■797 


\^ 




6 


S 








ai35 




I3*» 


3435 


nsi 


2547 


63 




=671 


3734 


=796 


5859 


J9St 


SI 


3046 


310S 


3170 




Si 


3J33 


3395 






3482 




3«9 








3855 


39 'S 


i^. 


1041 




45« 






4353 






BM 




4539 


4664 


4^ 




^? 


4912 




5036 


63 


T 


ViB. 


. 


a 


3 


J_ 


5 


6 


7 


s 


9 


Diff. 


E 


% 


7 


« 


» 


S 


34 


40 
40 


S 


54 


% 


% 




H 












P 


46 






^S 


d 


^ 


I 






a6 


. 31 


45 


5' 


U 


04 


£ 


H 






'9 


=5 


3> 


38 








G3 


S9 


















u 


63 




Mff. 


~ 


~ 


T" 


4 


5 


6 


~7~ 


~8~ 


9 


DiiT. 







TABI«K XII— I^OGARITHMS OP NUMBERS. 






N. 





Z 


2 


3 


4 


5 , 


6 


7 


8 


9 


Diff. 


TOO 
701 


845098 
5718 


5160 
5780 
6399 


5222 


5284 
5904 
6523 


5966 


^ 


5470 
6090 


5532 
6151 


5594 
6213 


5656 
6275 


62 
62 


702 


6337 


6585 


6646 
7264 


6708 


^22 


6832 


6894 


62 


703 


6955 


7017 


7079 


7141 


7202 


7326 


7388 
8004 


m 


25" 
8128 


62 


704 


„ 7573 


.7634 


7696 
8312 


7758 


7819 
8435 


7831 

8497 


7943 
8559 


62 


706 


848189 


8620 


8682 


8743 


62 


8805 


8866 


8928 


9051 


9112 


9174 


9235 


9297 


9358 


61 


707 


9419 


9481 


9542 


9604 


9665 


9726 


9788 


9849 


991 1 


9972 


6x 


708 


850033 
0646 


0095 


0156 


0217 


0279 


0340 


0401 


0462 


0524 


0585 


61 


709 


0707 


0769 


0830 


0891 , 0952 


1014 


1075 


1 136 


1197 


61 


710 


85ii258 


1320 


1381 


1442 


1503 


1564 


1625 


1686 


1747 
2358 


1809 


61 


71 X 


1870 


1931 


1992 


2053 


21 14 


2175 


2236 


2297 


2419 


6i 


71a 


2480 


2541 


2602 


2663 


2724 


2785 


2846 


2907 


2968 


3029 


61 


713 


3090 


3150 


32II 


3272 


3333 


3394 


3455 


3516 


3577 


3637 


6i 


714 


3698 


3759 


3820 


3881 


3941 


4002 


4063 
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:998o<J 








982251 








9 


30 


8.98'S73 


V:^^ 


9.997996 








g| 






1.016413 


f 




.982883 
.984169 


.997984 




2" 




1! 


1 


:ol3783 


3 


M 


:a 


Vui 


^997969 




» 




gjj 




M 


i 


S 


6.988083 
.989374 


sliy 


':^w^ 




" 


^ 






S3 


!ooi549 M 


P 


.990660 


2!:'^ 


;g^ 




s 




99404s 




,007150 1*3 
.005955 j » 


39 


















.00466J '1 


4<> 

4< 


'■.^^. 


»!is 


»» 




» 


8 


996624 
997908 




40 


1,003376 1 » 


4* 


.997036 




-W7847 








999166 








iiioi 


.997835 
■ 997822 




11 


' 


^% 






"■m^. 


f. 


':3 


eI 


9.997609 
.997771 




" 


' 


003007 
004172 
005534 
006791 


" 


^ 


0.996993 

.993»6 


1 


« 


.997758 








008047 




s 






SO 


9.007044 




9.997745 








009298 












.00827S 
.D095T0 


«'*^ 


.997732 




s 




010546 


« 


i 






1 


9-E3 


m.30 


': 997667 
.997654 
.997641 




s 


» 


iii 
016732 




61 

i 






£ 


iojsojt 


»:^ 


.997618 
9.997614 




»3 


,020403 










Co.. 


"dTi" 


SiD. 1 D. .■'. 


Cot. 


D, .", 


Tiui. 


iT 



COSINHS, TANGENTS, AND 






• 9.053859 
■^4966 

9-OSM67 



997466 
99745' 



03U37 
032415 

034791 

IS 



06993a 



075356 
076432 







TABI.B XIP.— I.OGARITHMS OF NUMBERS. 






N. 





Z 


2 


3 


4 


5 


6 


7 


8 


9 


Diff. 


1000 


000000 


0043 


0087 


0130 


°o2i 


0217 


0260 


0304 


0347 


<n9i 


43 


lOOZ 


0434 


0477 


0521 


0564 


0651 


0694 


0738 


0781 


0824 


43 


I003 


0868 


0911 


0954 


0998 


1041 


1084 


1128 


1171 


1214 


1258 


43 


1003 


I30I 


1344 


1388 


^^3X 


1474 


1517 


1561 


1604 


1647 


1690 


43 


Z004 


1734 


1777 


1826 


1863 


1907 


1950 


1993 


2036 


2080 


2123 


43 


xooo 


002166 


2209 


2252 


2296 


2339 


2382 


2425 


2468 


2512 


2555 


43 


2598 


2641 


2684 


2727 


2771 


2814 


^§Z 


2900 


2943 


2986 


43 


looy 


3029 


3073 


31 16 


3159 


3202 


3245 


3288 


3331 


3374 


34^7 


43 


X008 


3461 


3504 


3547 


3590 


3633 


3676 


3719 


3762 


3805 


3848 


43 


1009 


3891 


3934 


3977 


4020 


4063 


4106 


4x49 


4192 


4235 


4278 


43 


zoxo 


004321 


4364 


4407 


4450 


4493 


4536 


4579 


4622 


4665 


4708 


43 


ZOXI 
IOI3 


4751 
5381 


4794 
5223 


t^ 


4880 
5309 


4923 
5352 


4966 

5395 


500Q 
5438 


5052 
5481 


5095 
5524 


5138 
5567 


43 
43 


ZOX3 


5609 


5652 


5695 


5781 


5824 


5867 


5909 


5952 


5995 


43 


ZOI4 


6038 


6081 


6124 


?i66 


6209 


6252 


6295 


6338 


6380 


6423 


43 


ZOI5 


006466 


6509 


6552 


6594 


6637 


6680 


6723 


6765 


6808 


6851 


43 


ZOI6 


6894 


6936 


6979 


7022 


7065 


7107 


7150 


7193 


7236 


7278 


43 


10x7 


7321 


7364 


7406 


7449 


7492 


7534 


7577 


7620 
8046 


7662 


7705 
8132 


43 


zox8 


7748 


7790 
8217 


7833 


7876 


7918 


7961 


8004 


8089 


43 


XOX9 


8174 


8259 


8302 


8345 


8387 


8430 


8472 


85x5 


8558 


43 


X020 


008600 


8643 


8685 


8728 


8770 


8813 
92^ 


8856 


8898 


8941 


8983 


43 


X03X 


9026 


9068 


9111 


9153 


9196 


9281 


9323 


9366 


9408 


42 


xoaa 


9451 


9493 


9536 


9578 


9621 


9663 


9706 


9748 


9791 


*9833 


42 


Z033 


9876 


9918 


9961 


♦0003 


*0045 


*oo88 


♦0130 


*oi73 


♦0215 


*o258 


42 


Z0241 
Z025' 


,010300 


0342 


0385 


0427 


0470 


0512 


055+ 


0597 


0639 


0681 


42 


010724 


0766 


0809 


0851 


0893 


0936 


0978 


1020 


1063 
i486 


1 105 
1528 


42 


Z036 


II47 


1190 


1232 


1274 


1317 


1359 


1401 


1444 


42 


Z027 


1570 


1613 


1655 


1697 


1740 


1782 


1824 


1866 


1909 


1951 


42 


Z038 


1993 


2035 


2078 


2120 


2162 


2204 


2247 


2289 


2331 


2373 


42 


zoag 


2415 


2458 


2500 


2542 


2584 


2626 


2669 


2711 


2753 


2795 


42 


X03O 


012837 


2879 


2922 


2964 


3006 


3048 


3090 


3132 


3174 


3217 


42 


Z03X 


3259 


3301 


3343 


3806 


3427 


3469 


35" 


3553 


3596 


3638 


42 


zo3a 


3680 


3722 


3764 


3848 


3890 


3932 


3974 


4016 


4058 


42 


IQ33 


4100 


4142 
4563 


4184 


4226 


4268 


4310 


4353 


4395 


4437 


4479 
4898 


42 


1034 


4521 


4605 


4647 


4680 


4730 


4772 


4814 


4856 


42 


X035 


014940 


4982 


5024 


5066 


5108 


5150 


5392 


5234 


5276 


5318 


42 


X036 


5360 


5402 


§^ 


5485 


5527 


55^ 


561 1 


5653 
6072 


5695 


5737 


42 


X037 


5779 


5821 


5904 


5946 


5988 


6030 


6114 


6156 


42 


X038 


6197 


6239 


6281 


6323 


6365 


6407 




6490 


6532 


6574 


42 


Z039 


6616 


6657 


6699 


6741 


6783 


6824 


6866 


6908 


6950 


6992 


42 


X040 


017033 


7075 


7117 


7x5? 


7200 


7242 


7284 


7326 


7367 


7409 


42 


Z04X 
X042 


78^ 


7492 
7909 
8326 


7534 
7951 


7576 
7993 


7618 
8034 


m 


8II8 


7743 
8159 


7784 
8201 


7826 
8243 


42 
42 


X043 


8284 


8368 


8409 


8451 


8492 


8534 


8576 


8617 


8659 


43 


Z044 


8700 


8742 


8784 


8825 


8867 


8908 


8950 


8992 


9033 


9075 


42 


X045 
Z046 


019116 


9158 


9399 


9241 


9282 


9324 


9366 


9407 


9449 


9490 


42 


9532 


m 


^9615 


9656 


9698 


9739 


9781 


9822 


*0278 


9905 


41 


Z047 


9947 


♦0030 


*oo7i 


*oii3 


*oi54 


*oi95 


♦0237 


♦0320 


41 


Z048 


020361 


04Q3 


°^44 


0486 


0527 


0568 


0610 


0651 


0693 


0734 


41 


Z049 


0775 


0817 


0858 


0900 


0941 


0982 


1024 


1065 


1107 


1148 


41 


Z050 


021189 


1231 


1272 


1313 


X355 


1396 


1437 


X479 


1520 


1561 


4x 


N. 


Diff. 


I 


a 
9 


3 


4 


5 


6 


7 


8 


9 


niff*. 


• 

00 


44 


4 


13 


18 


22 


26 


31 


35 


40 


44 




43 


4 


1 


13 


17 


22 


26 


30 


34 


P 


• 43 


06 


4a 


4 


13 


17 


21 


25 


29 


34 


4> 


4X 


4 


8 


12 


16 


21 


25 


29 


33 


37 


4Z 




Diff. 


I 


2 


3 


4 


5 


6 


7 


8 


9 


Diff. 
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TABLE XIII.— LOGARITHMIC SIN., COS., ' 



M. 


Sin. 


■>■■"■ 


Coi. 


...■'. 


Tui. 


!..:"■ 


Cot. 






















1 I 
3 

I 


6. - 16 
- 5fi 

7- 96 
■ 1 


Si 
1615.17 

SI 


■999999 




i 


6. - rl6 

. '56 
,: S 

7. i96 


31 
1615.17 


3^S36l74 

■i 


54 
51 




7.j637« 


6^9:80 

536-4i 
438.80 


'S 




00 


7-463717 


689,88 


1.536173 
-494880 


SO 
*9 






9,999996 




« 




i 

43^.81 
413.73 


41^8 


48 

1 




-718997 


391-35 








-719K3 




11 




-74^78 








-741484 










7-764751 










7.764761 






40 


'i 


■.^l 




■999991 




" 


-""151 

-1 55 


i'i 


■193845 


il 


'* 


-81545' 
-"43931 


.999990 
-999989 




.5 


.1 160 


^i" 


:;'5t^ 


1 


;i 


7.fi6l66l 
.878695 


'ISS 




s 


': S 


Si 


°iS^1 


31 


11 


895085 
.910879 


245-3S 


:gSS 




M 


■' iS 


?^ii5 


!o69io6 




19 


.936"9 


.99^5 










.073866 


31 




7.940841 


l^:il 


9999983 














31 


« 


-999985 
■99998" 




" 


:S,~ 


^:^ 


*E!|?m 


^1 


33 


.98»>33 




-999980 






-981153 






17 


35. 


8!oo7787 


as 


9*999977 




1^ 




109:83 


iJI^lql 


l6 


3iS 
3Z 


lo^JJ 


.999976 
■999975 




=1 


:o3i9i5 


^:!^ 


« 




38 


.043501 


.999973 






■043557 


Ilioi 


.956473 


11 




.054781 










-054809 








40 


7« 


178.73 


s 




^ 


S.065S06 
.076531 

/)86997 


178,75 


'isSi^ 


i 
















11 




17 


i 


1 


1 


-999961 




i 


.116510 


■873490 


!& 


s 

*9 




-999956 




11 


,135851 
.14*996 
.153951 


iS 


.861149 

:K 


il 


SO 

11 




li 

131-80 

iiSiio 
115.8S 


-9999SO 
999918 




i 


iiS 


i 


IS'? 


1 






•999916 






-196156 


118.13 
ill 




I 


1 


\J 


-999WO 




k 


8,104116 


':g; 


I 


58 

1 


.31 


-9999J3 

■999936 




i 


sill 1911 


,iS?| 


I 




c«. 


D. I". 


aia. 


TTT 


Cot. 


D, :■'■ 


Tan. 


n: 



TABLB XIR— LOGARITHMS OF NUMBERS. 



' N. 



xooo oooooo 

xooi 0434 

X003 0868 

1003 1301 

X004 1734 

X005 002166 

X006 2598 

1007 3029 

X008 3461 

X009 3891 

xoio 004321 

xoii 4751 

X0I3 5181 

XOI3 5609 

XOX4 6038 

XOI5 006466 

XOI6 6894 

XOI7 7321 

X018 7748 

XOI9 8174 

X020 008600 

X02X 9026 

102a 9451 

XO23 9876 

X024l«oi03oo 

X025' 010724 

XO20 II47 

1027 1570 

loaS 1993 

X039 2415 



X030 
X03X 

1CQ2 

IQ33 

X034 
X035 

1036 

X037 

1038 

XQ39 

X040 
X04I 
X042 

1043 
X044 
X045 

X040 

X047 
X048 
X049 

1050 



012837 

3259 
3680 

4100 

4521 

014940 

5360 

5779 
6197 

6616 

017033 

7451 
7868 
8284 
8700 
0191 16 
9532 

9947 
020361 

0775 

021189 



I 


2 


3 


0043 


0087 


0130 


0477 


0521 


0564 


09II 


0954 


0998 


1344 


1388 


1431 


1777 


1826 


1865 
2296 


2209 


2252 


2641 


2684 


2727 


3073 


3116 


3159 


3504 


3547 


3590 


3934 


3977 


4020 


4364 


4407 


4450 


4794 


tM 


4880 


5223 


5309 




5695 




6081 


6124 


6166 


6509 


6552 


6594 


6936 


6979 


7022 


7364 


7406 


7449 


7790 
8217 


7833 


7876 


8259 


8302 


^l 


8685 
9111 


8728 
9153 


9493 


9536 


9578 


9918 


9961 


*ooo3 


0342 


0385 


0427 


0766 


0809 


0851 


1190 


1232 


1274 


1613 


1655 


1697 


2035 


2078 


2120 


2458 


2500 


2542 


2879 


2922 


2964 


3301 
3722 


3343 
3764 


n 


4142 


4184 


4226 


4563 


4605 


4647 


4982 


5024 


5066 


5402 


5444 


5485 


5821 


5863 


5904 


6239 


6281 


6323 


6657 


6699 


6741 


7075 


7117 


7159 


7492 


7534 


7576 


7909 
8326 


7951 
8368 


7993 


8409 


8742 


8784 


8825 


9158 


9199 


9241 


9573 


^9615 


>56 




*oo30 


*oo7i 


0403 


0444 


0486 


0817 


0858 


0900 


1231 


1272 


1313 



0174 
0608 

1041 

1474 
1907 

2339 
2771 

3202 

3633 
4063 

4493 
4923 
5352 
5781 
6209 
6637 
7065 
7492 
7918 

8345 

8770 
9196 
9621 
*oo45 
0470 
0893 

1317 
1740 
2162 

2584 

3006 

3427 
3848 
4268 
4689 
5108 

5527 
5946 
0365 
6783 

7200 

7618 

8034 

8451 
8867 

9282 

9698 

♦0113 
0527 

0941 
1355 



0217 
0651 
1084 

1517 
1950 
2382 
2814 

3245 
3676 

4106 

4536 
4966 

5395 
5824 
6252 
6680 
7107 

7534 
7961 

8387 

881 
92 



0512 
0936 

1359 
1782 

2204 

2626 

3048 

3469 
3890 

4310 
4730 
5150 
5569 
5988 
6407 
6824 

7242 

7659 
8076 

8492 
8908 
9324 
9739 
*oi54 
0568 

0982 
1396 



6 


7 


8 


0260 


0304 


0347 


0694 


0738 


0781 


1128 


1171 


1214 


1561 
1993 


160^ 
2036 


1647 
2080 


2425 


2468 


2512 


2857 


2900 


2943 


3288 


3331 


3374 


3719 


3762 


3805 


4^49 


4192 


4235 


4579 


4622 


4665 


500Q 
5438 


5052 
5481 


5095 
5524 


5867 


5909 


5952 


6295 


6338 


6380 


6723 


6765 


6808 


7150 


7193 


7236 


7577 


7620 
8046 


7662 


8004 


8089 


8430 


8472 


8515 


88s6 


8898 


8941 


9281 


9323 


9366 


9706 


9748 


9791 


*oi30 


*oi73 


♦0215 


0554 


0597 


0639 


0978 


1020 


1063 
i486 


1401 


1444 


1824 


1866 


1909 


2247 


2289 


2331 


2669 


2711 


2753 


3090 


3132 


3174 


35" 


3553 


3596 


3932 


3974 


4016 


4353 


4395 


4437 


4772 


4814 


4856 


5392 


5234 


5276 


5611 


5653 


5695 


6030 


6072 


6114 


6448 


6490 


6532 


6866 


6908 


6950 


7284 


7326 


7367 


8ii8 


7743 


7784 


8159 


8201 


8534 


8576 


8617 


8950 


8992 


9033 


9366 


9407 


9449 


9781 


9822 


9864 


*oi95 


♦0237 


♦0278 


0610 


0651 


0693 


1024 


1065 


1107 


1437 


1479 


1520 



0391 
0624 
1258 

1690 
2123 

2555 
2986 

3417 
3848 
4278 

4708 
5138 
5567 

5995 
6423 
6851 
7278 

7705 
8132 

8558 

8983 
9408 

9833 
♦0258 

0681 

1105 

1528 

195 1 

2373 

2795 

3217 
3638 
4058 
4479 
4898 
5318 

5737 
6156 

6574 
6992 

7409 
7826 
8243 
8659 
9075 
9490 

^9905 
♦0320 

0734 
1 148 

1561 



N. 



00 

H 



Diff. 


I 


2 


3 


4 


5 


6 


7 


8 


9 


44 


4 


9 


13 


18 


22 


26 


31 


35 


40 


43 


4 


I 


13 


17 


22 


26 


30 


34 


P 


4a 


4 


13 


'Z 


21 


25 


29 


34 


4X 


4 


8 


12 


16 


21 


25 


29 


33 


37 


Diff. 


Z 


2 


3 


4 


5 


6 


7 


8 


9 
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TABLE XIII.— J 



■., COS., TAN. AND COT. 



M. 


Sin. 


...". 


Com. 


...". 


Tui. 


...... 


-St. 






















i » 

1 

I 


7.162696 


IS 


"S 




i 


6.,'--a6 

-; 56 

,;: U 


5017.17 ^ 

^it:?a , 

1615-17 ; 

P 


S36a74 
a3SM4 

11 
fell 


11 
1 

54 




■4"79« 


■'mm 






■4'7970 




58=030 




" 


7.J637"6 


689.87 
619,80 


9-99^1998 
.999098 




n 


7-463737 


689-88 " 

6a9-8a 

?i 


?s 


SO 


IS 


-rS 


Si 

413-73 


■'*9»0 
9-999996 




i 


J 1 


s 


I 


■6 


_i667B45 
■694 "73 






» 


:1 S 


332151 
305821 


43 


•9 


■718997 
■74H78 


:^ 




i 


:■ 8^ 


*mll 


aSo997 
357516 


4J 


ao 


7- 7*475* 


ll 

308.05 

SSI 


9-999W3 






7.' 61 


ii ' 

308!i7 

as • 
11 


aj5a39 




1>4 


■SSi 


s 




« 


i 1 


214049 
■93845 

IS! 


1^ 




7,96166! 








7J 74 


138326 


35 


11 


.879695 


■?^ 












s 


.89508-1 
.910879 


st'i 


w?^ 




» 


:l ^ 


^1^6 


32 


»9 


.9.61.9 




■999985 








073866 


31 


30 


'■'*S' 


SB 


9<w9a3 






7-910858 
















>a 


as 


ss 


^m 


I 




.983233 




.999980 






-982153 








34 


8.0077S7 


11 


9.999977 




=3 


siw^si? 


«9,S3 , 


004781 


'5 


36 
1 




.999976 






.031945 


HI 
13 


s 


it 


-054781 


m.is 


'"^2 




M 


.05^09 


95^73 

945191 


" 




1 76 




9-99997> 








PS.75 ' 






41 


65 


Jm:JI 


s 




oa 


;^J 


9a3469 


;i 




^ 




■99W«4 




oi 


! 107.03 


i . 


rS 


u 


s 


1 


9-99996S 






8.116963 


883037 






ss 


-999961 






■13^51 
.14*996 


873490 




8 


iiSwj 


:^^ 




)a 


1S:S 


86.149 


15 
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512206 
512635 
513064 
513493 
513921 
514349 
514777 
515204 
515631 

516057 

516484 
516910 

517335 
517761 

518186 

518610 

519034 
519458 
519882 

520305 
520728 

521151 
521573 
521995 
522417 
522838 

523259 
523680 

524100 

524520 
524940 

525359 
525778 
526197 
526615 

527033 
527451 
527868 
528285 

528702 
5291 19 
529535 
529951 
530366 

530781 
531 196 
531611 
532025 

532439 

532853 
533266 

533679 
534092 

534504 
534916 
535328 

535739 
536150 
536561 
536972 

Cot. 



D. I". 



7.17 
7.15 
7.15 
7.15 
7.13 
7.13 
7.13 
7.12 
7.12 
7.10 

7.12 
7.10 
7.08 
7.10 
7.08 
7.07 
7-07 
7-07 
7-07 
7.05 

7.05 
05 
03 
03 
03 
02 
02 
02 
00 



Cot. 



7- 

7. 

7- 

7- 

7. 

7. 

7. 

7. 
7.00 

7.00 
6.98 
6.98 
6.98 
6.97 
6.97 
6.97 
6.95 
6.95 
6.95 

6-95 

6-93 

6-93 
6.92 

6.92 

6.92 

6.92 

6.90 

6.90 

6.90 

6.88 
6.88 
6.88 
6.87 
6.87 
6.87 
6.85 
6.85 
6.85 
6.85 



D.I 



n 



o. 488224 

.487794 
.487365 
.486936 
.486507 

o. 486079 

.485651 
.485223 

.484796 
.484369 

0.483943 
.483516 

.483090 

.482665 

.482239 

O.481814 

.481390 
.480966 
.480542 
.480118 

0.479695 
.479272 

.478849 
.478427 
.478005 

0.477583 
.477162 
.476741 
.476320 
.475900 

0.475480 
.475060 
.474641 
.474222 
.473803 

0.473385 
.472967 
.472549 
.472132 
.471715 

0.471298 
.470881 
.470465 
.470049 
.469634 

0.469219 
.468804 
.468389 

.467975 
.467561 

0.467147 
.466734 
.466321 
.465908 
-465496 

o. 465084 
. 464672 
. 464261 
.463850 

.463439 

o. 463028 
Tan. 



E08< 



85 



71^ 



TABI.B XIII.— LOGARITHMIC SIN^S, 



i6o^ 



Sin. 



9 



512642 
513009 
513375 
513741 
514107 
514472 
514837 
515202 

515566 
515930 

516294 
516657 
517020 

517382 

517745 
518107 

518468 

518829 

519190 

519551 

5199" 
520271 

520631 

520990 

521349 
521707 

522066 

522424 

522781 
5231.38 

523495 
523852 
524208 

524564 
524920 

525275 
525630 

525984 
526339 
526693 

527046 
527400 

527753 
528105 

528458 

528810 

529161 

529513 
529864 

530215 

530565 

530915 
531265 

531614 

531963 
532312 
532661 
533009 
533357 
533704 
534052 

Cos. 



D. I 



tt 



6.12 
6.10 
6.10 
10 
,08 
,08 
,08 
,07 

07 
07 



6. 
6. 
6. 
6. 
6. 
6. 
6. 



6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 



05 

05 

03 

05 

03 
02 

02 

02 

02 

00 



6.00 
6.00 
5.98 
5.98 
5.97 
5.98 
5.97 
5.95 
5-95 
5.95 

5.95 



93 

93 

93 
92 

92 
90 

92 
5.90 
5.88 



5.90 
5.88 

5.87 
5.88 



87 
85 
87 
85 
85 
83 



5.83 
5.83 
5-82 
5.82 
5.82 
5.82 
5.80 
5.80 

5.78 
5.80 



Cos. 



D. 1 



// 



975670 
975627 
975583 
975539 
975496 
975452 
975408 

975365 
975321 

975277 

975233 
975189 

975145 
975IOI 

975057 
975013 
974969 
974925 
974880 

974836 

974792 

974748 

974703 

974659 
974614 

974570 
974525 
974481 
97^36 
974391 

974347 
974302 

974257 
974212 
974167 
974122 

974077 
974032 

973987 
973942 

973897 
973852 
973807 
973761 
973716 
973671 

973625 
973580 

973535 
973489 

973444 
973398 
973352 

973307 
973261 

973215 
973169 

973124 
973078 
973032 
972986 

Sin. 



D. I". 



72 

73 

73 

72 

73 
73 
72 
73 
73 
73 

73 
73 
73 
73 
73 
73 
73 
75 
73 
73 

73 
75 
73 
75 
73 
75 
73 
75 
75 
73 

75 
75 
75 
75 
75 
75 
75 
75 
75 
75 

75 
75 
77 
75 
75 
77 
75 
75 
77 
75 

77 
77 
75 
77 
77 
77 
75 
77 
77 
77 



D. I 



n 



Tan. 



9.536972 
537382 

537792 
538202 
53861 I 
539020 

539429 
539837 
540245 
540653 

541061 
541468 

541875 
542281 
542688 
543094 
543499 
543905 
544310 

544715 

545"9 
545524 
545928 

546331 
546735 
547138 
547540 
547943 
548345 
548747 

549149 
549550 
549951 
550352 
550752 
551 153 
551552 
551952 
552351 
552750 

553149 
553548 
553946 
554344 
554741 
555139 
555536 

555933 
556329 
556725 

557121 

557517 

557913 
558308 

558703 
559097 
559491 
559885 
560279 
560673 
561066 

Cot. 



D. I 



// 



6.83 
6.83 
6.83 
6.82 
6.82 
6.82 
6.80 
6.80 
6.80 
6.80 

6.78 
6.78 
6.77 
6.78 
6.77 

6.75 
6.77 

6.75 
6.75 
6.73 

6.75 
6.73 
6.72 

6.73 
6.72 

6.70 

6.72 

6,70 

6.70 

6.70 

6.68 
6.68 
6.68 
6.67 
6.68 
6.65 
6.67 
6.65 
6.65 
6.65 

6.65 
6.63 
6.63 
6.62 
6.63 
6.62 
6.62 
6.60 
6.60 
6.60 

6.60 
6.60 
6.58 
6.58 
6.57 
6.57 
6.57 
6.57 
6.57 
6.55 



D.I 



fi 



Cot. 



o. 463028 
462618 
462208 
461798 
461389 
460980 
460571 
460163 

459755 
459347 

458939 
458532 
458125 

457719 
457312 
456906 
456501 
456095 
455690 
455285 

454881 
454476 
454072 
453669 
453265 
452862 
452460 
452057 
451655 

451253 ^, 

450851 

450450 

450049 

449648 

449248 

448847 

448448 

448048 

447649 

447250 

446851 20 

446452 

446054 

445656 

445259 
444861 

444464 
444067 
443671 
443275 »' 
442879 10 
442483 9 
442087 
441692 

441297 
440903 
440509 i 4 
S 

% 

X 



440115 
439721 
439327 
430934 ' • 



Tan. 



09' 



86 



M. 



rt 



AND COTANGENTS. 





»■■■■• 


Cc». 


D. .". 


T.n. 


..,". 


Cot. 




534051 


5-78 


9.9729S6 


-^ 


9.561066 





438934 


te 


534745 


E 


.971848 
.97>8ia 
9971755 


■i 




6-55 
6,53 

6.11 ° 


43S541 
43814? 


S 
S 
n 


i 


1 


?5 


-972617 
■971570 


1 


-564593 


i^i 


4357^ 


3» 


i 


\ 


7' 


11 


1 
1 


9-564983 
^566^ 


6. so ." 
6-50 


435017 
4346:7 

El 


50I 

s 






70 

i 




9.566935 


433068 




539565 




-97J105 


1 
3 


"t^"" 


fiii 


4!S8o 




539907 


\ 




11 




43' 

4i 


540931 






9.97»S8 


■s 


9.568873 








5J!i7» 








'-569161 




430739 


1 


5416 '3 


\ 


i 

8 


: 9:1964 
.971917 


■ 


.569648 


6;« 


43035= 
4=9965 


54»« 
545631 


] 


.971870 
9,9718!. 


■ 


9-570809 


f^ 0. 


4=9578 
4=8419 

:5ii 


M. 


i 


] 


.97>77S 
:«l635 


1 


.571967 
■57=35" 


6!« 
6.4a 

6.4" " 


1 


as 


] 




9-97J583 


:7s 


9-572738 


au 


30 
19 


S45<«>? 


\ 

i 


63 

1 


Ii 

.971398 

11 


iii 


6- 40 

6.38 


11 
4^ 


al 

'i 

14 

«' 

91 1 


39 


if 


':SSJ 


i 


':?S^ 


^i? " 


4W 


>9 


» 








4"659 


t§ 


SI 


5.5s 

5,55 

11 


.97oo!a 
9-970874 


^78 

!8o 




6.M " 
6-35 

6^33 


ii 


i! 


ii 


5-5* 
5.5» 


-970538 








4196a 
41847; 


'i 

7 


gas 


5^51 


9-970394 


:8o 


,JS 


Ii " 




e 


553010 

5MJ41 


i 


4I 


-97J|345 


'.^ 


-583044 


6:^ 


sli 


J 


553670 


i 


:¥^. 


1 


.:i?i 


4158=3 


; 












D. 1". 1 


r.n. 


m: 










69" 



21 



TABIvK XIII.--I.OGARITHMIC SINKS, 



158' 



M. 



o 

X 
3 

3 

4 
5 
6 

I 



10 
II 
12 
13 
X4 

II 

18 
19 
30 

31 
33 
33 

34 



37 
38 
39 

30 
31 
3a 

33 
34 
3; 
3 

% 

39 

40 
41 
4a 
43 
44 
45 
46 

47 
48 
49 

50 
51 
52 
53 
54 
55 
56 

58 

59 

60 



III 



Sin. 



5543: 

5546: 

554987 

555315 

555643 

555971 

556299 
556626 

556953 
557280 

557606 

557932 
5582S8 

558583 
558909 
559234 
559558 
559883 
560207 

560531 
560855 
561178 
561501 
561824 
562146 
562468 
562790 
5631 12 
563433 
563755 

564075 
564396 
564716 

565036 
565356 
565676 
565995 
566314 
566632 

566951 

567269 

567587 
567904 
568222 

568539 
568856 

569172 

569488 

569804 

570120 

570435 
570751 
571066 

571380 
571695 
572009 

572323 
572636 

572950 

573263 

573575 

Cos. 



D. I". 



5.48 
5.48 
5.47 
5.47 
5.47 
5.47 
5.45 
5.45 
5.45 
5-43 

5.43 
5.43 
5-42 
5.43 
5-42 
5-40 
5-42 
5.40 
5.40 
5- 40 

5.38 
5-38 
5.38 



37 
37 
37 
37 
35 
37 
33 



5.35 
5.33 



5. 
5- 
5. 
5. 
5. 
5. 
5. 
5. 

5- 
5- 
5. 
5. 
5- 
5. 



33 
33 
33 
32 
32 
30 
32 
30 

30 
28 

30 
28 
28 
27 



5. 
5. 
5- 
5. 

D.I 



5.27 
5.27 
5.27 
5.25 

5.27 

5-25 

5.23 

5.25 

5.23 

5.23 
22 

23 I 
22 I 
20 



// 



Cos. 



970152 
970103 
970055 
970006 

969957 

969909 
969860 

96981 I 

969762 

969714 

969665 
969616 

969567 
969518 

969469 
969420 

969370 
969321 
969272 
969223 

9691^3 
969124 

969075 
969025 

968976 

968926 

968877, 

96882?- 

968777 

968728 

968678 
968628 
968578 
968528 

968479 
968429 
968379 
968329 
968278 
968228 

968178 
968128 
968078 
968027 
967977 
967927 
967876 
967826 

967775 
967725 

967674 
967624 

^573 
967522 
967471 
967421 
967370 

967319 
967268 
967217 
967166 



Sin. 



D. I". 



.82 
.80 
.82 

.82 
.80 
.82 
.82 
.82 
.80 
.82 

.82 
.82 
.82 
.82 
.82 

.83 
.82 
.82 
.82 
.83 

.82 
.82 

.83 
.82 

.83 
.82 

.83 
.83 
.82 

.83 

.83 
.83 
.83 
.82 

.83 
.83 
.83 
.85 
.83 
.83 

.83 
■83 
.85 
.83 
.83 
.85 
.83 
.85 
.83 
.85 

.83 
.85 
.85 
.85 
.83 
.85 
.85 
.85 
.85 
.85 

D. I". 



Tan. 



9-584177 
584555 
584932 

585309 
585686 

586062 

586439 
586815 

587190 
587566 

587945 
588316 
588691 
589066 
589440 

589814 
590188 

590562 

590935 
591308 

591681 

592054 
592426 

592799 
593171 
593542 

593914 
594285 
594656 
595027 

595398 
595768 
596138 
596508 
596878 

597247 
597616 

597985 
598354 
598722 

599091 

599459 
599827 

600194 

600562 

600929 

601296 

601663 

602029 

602395 

602761 
603127 

603493 
603858 

604223 

604588 

604953 

605317 
605682 

606046 

606410 

Cot. 



D. I 



// 



6.30 
6.28 
6.28 
6.28 
6.27 
6.28 
6.27 
6.25 
6.27 
6.25 

6.25 
6.25 
6.25 
6.23 
6.23 
6.23 
6.23 
6.22 
6.22 
6.22 

6.22 
6.20 
6.22 
6.20 
6.18 
6.20 



6. 
6. 
6. 
6. 

6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 

6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 



6. 

6. 

6.08 

6.08 

6.08 

6.08 

6.07 

6.08 

6.07 

6.07 

D. 1". 



Cot. 



0.415823 

.415445 
.415068 
.414691 

.414314 
.413938 
.413561 

.413185 
,412810 
.412434 

412059 
411684 

411309 
410934 
410560 
410186 
409812 
409438 
409065 
408692 

408319 
407946 

407574 
407201 

406829 

406458 

406086 

405715 
405344 
404973 

404602 
404232 
403862 

403492 
403122 
402753 
402384 
402015 
401646 
401278 

400909 
400541 
400173 
399806 
399438 

399071 
398704 

398337 
397971 
397605 

397239 
396873 
396507 
396142 
395777 
395412 
395047 
394683 
394318 

393954 
_393590 

Tan. 



r»o 



COSIN]eS, TANGENTS AND COTANGENTS. 



157^ 



Sin. 



9-573575 
573888 
574200 
574512 
574824 
575136 
575447 
575758 
576069 

576379 
576689 
576999 
577309 
577618 

577927 
578236 

578545 
578853 
579162 

579470 

579777 

580085 

580392 

580699 

581005 

58iaJ^x 

581618 

581924 
582229 

582535 
582840 
583145 
583449 
583754 
584058 
584361 
584665 
584968 
585272 
585574 

585877 
586179 

586482 
586783 
587085 
587386 
587688 

587989 
588289 

588590 

588890 
589190 

589489 
589789 
590088 

590387 
590686 

590984 
591282 

591580 

591878 

Cos. 



D. I". 



D. 1 



22 

20 
20 
20 
20 

18 
18 
18 
17 
17 

17 
17 
15 
15 
15 
15 
13 
15 
13 
12 

13 
12 

12 

10 

12 

10 

10 

08 

10 

08 

08 

07 
08 
07 

05 

07 

05 
07 

03 
05 

03 
05 
02 

03 
02 

03 
02 

00 

02 

00 

00 

98 
00 

98 
97 
97 
97 
97 

rf 



Cos. 




9.967166 

967115 
967064 

967013 

966961 

10 

59 
966808 

966756 

966705 

966653 
966602 

966550 

966499 
966447 

966395 
966344 
966292 

966240 
966188 

966136 
966085 
966033 
965981 
965929 
965876 
965824 
965772 
965720 
965668 

965615 
965563 
9655" 
965458 
965406 

965353 
965301 
965248- 

965195 
965143 

965090 

965037 
964984 
964931 

964879 
964826 

964773 
964720 
964666 
964613 

964560 
964507 
964454 
964400 

964347 

964294 
964240 

964187 

964133 
964080 
964026 

Sin. 



D. I". 



.85 
.85 
.85 
.87 
.85 
.85 
.85 
.87 
.85 
.87 

.85 
.87 
.85 
.87 
.87 
.85 
.87 
.87 
.87 
.87 

.85 

.87 
.87 

.87 
.88 

.87 
.87 
.87 
.87 
.88 

.87 
.87 
.88 

.87 
.88 

.87 
.88 
.88 
.87 
.88 

.88 
.88 
.88 

.87 
.88 
.88 
.88 
.90 
.88 
.88 

.88 
.88 
.90 
.88 
.88 
.90 
.88 
.90 
.88 
.90 



D. 1 



ft 



Tsn. 



9.606410 
606773 
607137 
607500 
607863 
608225 
608588 
608950 
609312 
609674 

610036 
610397 
610759 
611120 
611480 
611841 
612201 
61 2561 
612921 
613281 

613641 
614000 

614359 
614718 

615077 
615435 
615793 
616151 
616509 
616867 

617224 
617582 
617939 
618295 
618652 
619008 
619364 
619720 
620076 
620432 

620787 
621142 
621497 
621852 
622207 
622561 
622915 
623269 
623623 
623976 

624330 
624683 
625036 
625388 
625741 
626093 
626445 
626797 
627149 
627501 
627852 

Cot. 



D. I". 



Cot. 



6.05 
6.07 
6.05 
6.05 
6.03 
6.05 
6.03 
6.03 
6.03 
6.03 

6.02 
6.03 
6.02 
6.00 
6.02 
6.00 
6.00 
6.00 
6.00 
6.00 

5.98 
5.98 
5.98 
5.98 
5-97 
5.97 
5-97 
5.97 
5.97 
5.95 

5.97 
5-95 
5.93 
5.95 
5.93 
5.93 
5-93 
5.93 
5.93 
5-92 



5.92 
5.92 
92 
92 
90 
90 
90 
90 
5.88 
5.90 

5.88 
5.88 

5.87 
5.88 

5.87 
5-87 
5.87 
5.87 
5.87 
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0.393590 
.393227 
.392863 
.392500 

.392137 

0.391775 

.391412 

.391050 
.390688 
.390326 

0.389964 
.389603 

>24i 

^80 

.388520 

0.388159 

.387799 

.387439 

.387079 
.386719 

0.386359 
.386000 

.385641 
.385282 

.384923 

0.384565 
.384207 

.383849 
.383491 
.383133 

0.382776 
.382418 
.382061 

.381705 
.381348 
0.380992 
.380636 
.380280 

•379924 
.379568 

0.379213 
.378858 

.378503 
.378148 
.377793 
0.377439 
.377085 
.376731 
.376377 
.376024 

o. 375670 

.375317 
.374964 
.374612 

.374259 
0.373907 
.373555 
.373203 
.372851 
.372499 
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TABI^E XIII.— I«OGARITHMIC SINES, 
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z6 

"2 

z8 

X9 
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ai 
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a3 

'J 

«9 

30 
3Z 
3a 

33 
34 
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li 

39 

40 
41 
4« 
43 

44 

^1 

47 
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49 

50 
5X 
53 
S3 
54 
55 
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Sia. 



9-685571 

685799 
686027 

686254 
686482 
686709 
686936 
687163 

687389 
687616 

687843 
688069 
688295 
688521 
688747 
688972 
689198 
689423 
689648 
689873 

690098 

690323 
690548 
690772 
690996 
691220 
691444 
691668 
691892 
6921 15 

692339 
692562 

692785 
693008 

693231 

693453 
693676 

693898 

694120 

694342 

694564 
694786 
695007 
695229 
695450 

695671 
695892 
696113 
696334 
696554 

696775 
696995 
697215 
697435 
697654 
697874 
698094 

698313 
698532 

698751 
698970 

Cos. 



D. I". 



3.80 
3.80 

3-78 
3.80 

3.78 
3.78 
3.78 

3.77 
3.78 
3-78 

3.77 
3.77 
3-77 
3-77 
3.75 
3.77 
3.75 
3-75 
3-75 
3-75 

3-75 
3.75 
3.73 
3.73 
3.73 
3.73 
3-73 
3-73 
3.72 

3.73 

3.72 
3.72 
3.72 
3- 72 
3.70 
3.72 
3-70 
3.70 
3.70 

3.70 

3- 70 
3.68 

3.70 
3.68 
3.68 
3.68 
3.68 
3.68 

3.67 
3.68 

3.67 
3-67 
3-67 
3.65 
3-67 
3.67 
3-65 
3.65 
3- 65 
3.65 



Cos. 



D. I' 



9.941819 

.941749 
,941679 
.941609 

.941539 
9.941469 

.941398 
.941328 
.941258 

.941187 

9.941117 
.941046 

.940975 

.940905 

.940834 

9.940763 

.940693 
.940622 

.940551 
.940480 

9*940409 

•940338 
.940267 
.940196 
.940125 

9.940054 
.939982 

.9399" 
.939840 

.939768 

9-939697 
.939625 
.939554 
.939482 
.939410 

9-939339 
.939267 

.939195 
.939123 
.939052 

9.938980 
.938908 
.938836 

.938763 

.938691 

9.938619 

.938547 
.938475 
.938402 

.938330 

9.938258 

.938185 

.938113 
.938040 

.937967 

9.937895 
.937822 

•937749 

.937676 

•937604 

9-937531 

Sin. 



D. i". 



1. 17 
1.17 
1.17 
1.17 
1. 17 
1.18 
1. 17 

1. 17 

1. 18 

1. 17 

X. 16 

1. 18 
1.17 
1.18 
1. 18 

1. 17 

1. 18 
1. 18 
1. 18 
1. 18 

X.18 
X.18 
1:18 
1. 18 
X. 18 

1.20 

X. 18 

1. 18 

1.20 
1. 18 

X. 20 
1.18 
I. 20 
X. 20 

i.j8 

1.20 
1.20 
X.20 
I. 18 
1.20 

1.2-y 

1.20 
X.2S 
1.20 
Z.20 
1.20 
X.20 
1.22 
1.20 
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1.20 
1.28 
1.22 
1.20 
1.22 
1.22 
1.22 
1.20 
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744050 
744348 
744645 
744943 
745240 
745538 

745835 
746132 

746429 

746726 
747023 

747319 
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747913 
748209 

748505 
748801 

749097 
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749689 

749985 
750281 

750576 
750872 

751167 
751462 

751757 
752052 

752347 
752642 
752937 
753231 
753526 
753820 

754115 
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754703 
754997 
755291 

755585 
755878 
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756465 
756759 
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757345 
757638 
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97 
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95 
97 
95 
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95 
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4-93 
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4- 
4^ 
4^ 
4- 
4. 
4- 
4- 
4- 



92 

93 
98 
98 

92 
98 

92 
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4.92 
4.90 
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4.90 
4.90 
4-90 
4-90 
4.90 

4.88 
4.90 

4.88 
4.90 
4.88 
4.88 
4.88 
4.88 
4.88 
4.88 

4.88 

4^87 
4.88 

4.87 
4.87 
4.88 
4-87 
4.87 
4.87 
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255950 
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255057 
254760 
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253681 
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^51791 
251495 
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2503 I I 
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249424 
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248833 
248538 
248243 

247948 
247653 

247358 
247063 

246769 
246474 
346180 

245885 
245591 
245297 
245003 
244709 

244415 
344122 

343838 

243535 
243241 
242948 
242655 
343362 
343069 
841776 

841483 
841 190 
840898 
840605 
840313 
840021 
839738 
239436 

«39i44 
838853 

838561 
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COSINES, TANGBNTS AND COTANGBNTS. 
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18 

19 
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33 
34 
35 
36 
37 
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39 

40 
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4* 
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44 

^ 

47 
48 
49 

50 
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5a 
S3 
54 

% 
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9.698970 
699189 
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700498 
700716 

700933 

701151 
701308 

701585 
701802 

702019 

702236 

702452 
702669 
702885 
703101 

703317 
703533 
703749 
703964 
704179 

70439s 
704610 

704825 

705040 

705254 

705469 
705683 
705898 
7061 12 
706326 

706539 
706753 
706967 

7071S0 
707393 

707606 
707819 
708032 
708245 

708458 
708670 
708882 
709094 
709306 
709518 

709730 
70994.1 
710153 
710364 
710575 
710786 
710997 
711208 

711419 
7iri39 

711839 



D. 1". 



3.65 
3.63 
3.65 
3.63 
3.63 
3.63 
3.63 
3.63 
3-62 

3.63 



62 
62 
62 
62 
62 
60 
3.62 
3- 60 
3- 60 
3.60 

3.60 
3.60 
3.58 
3.58 
3.60 
3.58 
3.58 
3.58 
3.57 
3.58 

3.57 
3.58 
3-57 
3.57 
3.55 
3.57 
3.57 
3.55 
3.55 
3-55 

3.55 
3.55 
3.55 
3.55 
3.53 
3.53 
3.53 
3.53 
3.53 
3-53 

3.52 
3.53 
3.52 
3.52 
3.53 
3.53 
3.52 
3.52 
3.50 
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COB« 



937531 
937458 
937385 
937312 
937238 
937165 
937092 
937019 
936946 
936872 

936799 
936725 
936652 

936578 
936505 
936431 
936357 
936284 

936210 
936136 
936062 

935988 

9359H 
935840 
935766 

935692 
935618 

935543 
935469 
935395 

9353«> 

935246 

93517 I 

935097 
935022 

934948 
934873 
934798 
934723 
934649 

934574 
934499 
934424 
934349 
934274 
934i» 
934125 

934048 
933973 
933898 

933822 

933747 
933671 
933596 
933520 

933445 
933369 
933293 
933217 
93314 I 
933066 
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22 
22 

23 
22 
22 
22 
22 

23 
22 

23 
22 

23 
22 

23 

23 
22 

23 
23 
23 

23 
23 
23 
23 
23 
23 
23 
23 
23 
25 

23 
25 
23 
25 
23 
25 
25 
25 
23 
25 

25 
25 
25 
25 
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27 

25 
25 
25 
27 

25 
27 
25 
27 
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27 
27 
27 
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25 
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9.761439 

761731 

762023 

762314 
762606 
762897 
763188 

763479 
763770 

764061 

764352 

764643 

764933 
765224 

765514 
765805 
766095 

766385 
766675 
766965 

767255 
767545 
767834 
768124 
768414 
768703 
768992 
769281 

769571 
769860 

770148 

770437 
770726 

771015 

771303 
771592 

771880 

772168 

772457 

772745 

773033 
773321 
773608 

773896 
774184 

774471 

774759 
775046 

775333 
775621 

775908 
776195 
776482 
776768 

777055 
777342 
777628 

777915 
778201 

778488 
778774 

Cot^ 
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.87 
.87 
.8$ 
.87 
.85 
.85 
.85 

.85 
.85 
.85 

.85 
.83 
.85 
.83 
.85 
.83 
.83 
.83 
.83 
.83 

.83 
.82 

.83 
.83 
.82 
.82 
.82 

.83 
.82 
.80 

.82 
.82 
.82 
.80 
.82 
.80 
.80 
.82 
.80 
.80 

.80 
.78 
.80 
.80 
.78 
.80 
.78 
.78 
.80 

.78 

.78 
.78 
.77 
.78 
.78 
.77 
.78 
.77 
.78 
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Cot. 



o. 238561 

238269 

.257977 

.237686 

. 237394 
o. 237103 
. 236812 
. 236521 
. 236230 
.235939 

o. 235648 

. 235357 
.235067 
. 234776 
.234486 
o. 234195 

• 233905 
.233615 
. 233325 
. 233035 

o. 232745* 

.232455 

.232166 
. 231876 
. 231586 
0.231297 
.231008 
. 230719 
. 230429 
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435825 
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441386 
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442312 
442774 

443237 

443699 
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444623 

445085 
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457059 
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352644 
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353707 
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355123 
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358297 
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363210 
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473978 

474433 
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■ 530359 
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.533150 
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701774 
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706008 
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706855 
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33 

33 
34 

H 

37 
38 
39 

40 
41 
42 
43 
44 

'4 

47 
48 

49 

50 
51 
53 
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54 
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58 
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9.536484 
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.537315 
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9.537869 

.538145 
.538422 
.538698 
.538974 

9.539251 
.539527 
.539803 
.540079 

. 540354 
9. 540630 
. 540906 
.541181 
.541456 
.541732 

9. 542007 
. 542282 

.542557 
. 542832 
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9.543381 
.543655 
.543930 
.544204 
.544478 

9.544752 
.545026 

.545300 

. 545574 

.545848 

9.546121 

.546395 
.546668 

.546941 
.547214 

9.547487 
.547760 

.548033 
.548306 

.548579 
9.548851 

.549124 
.549396 
.549668 

.549940 
9.550212 

.550484 
.550756 
.551028 

.551299 
9.551571 
.551842 
.552113 
.552384 
. 552656 

9.552927 
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4.62 
4.62 
4.62 
4.62 
4.62 
4.60 
4.62 
4.60 
4.60 
4.62 

4.60 
4.60 
4.60 

4.58 
4.60 
4.60 
4.58 
4.58 
4.60 

4.58 

4.58 
4.58 
4.58 
4-57 
4.58 
4-57 
4-58 
4-57 
4.57 
4.57 

4.57 
4.57 
4.57 
4.57 
4.55 
4.57 
4.55 
4.55 
4.55 
4.55 

4.55 
4.55 
4.55 
4.55 
4.53 
4.55 
4.53 
4.53 
4.53 
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4. 
4. 
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4. 
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53 
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52 
53 
52 



4.52 
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9.719541 
.719964 
. 720386 
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. 722076 

. 722498 

. 722921 

.723343 

9.723765 
.724188 
.724610 
.725032 
.725454 

9. 725877 
.726299 
.726721 

.727143 
.727565 

9.727988 
. 728410 
.728832 

.729254 
.729676 
9.730098 
. 730520 
.730942 
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9.736427 
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9. 744^59 
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-747JSS 



-56'S4* 
.563079 



9-757498 

IS 

- ,'59181 



.761550 
.7*3391 



.576376 
.57M38 
9.576900 



9.781751 
.783171 
,78359! 
•784013 
.784433 

^:tb5!7s 
.785696 
.7S6116 
■786537 
9,78695a 
.787378 
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^o! 

.568469 

,568734 

' 9.56S999 



. 58163? 
.581898 

.5a3'58 



TABI^H XV.— IrOGARITHMIC VERSED SINES 



48' 



M. 



o 

I 
a 
3 

4 



Vers. 



i 
I 



zo 

XX 

xa 
13 
14 

II 
\l 

X9 

ao 
ax 
aa 

23 

24 

25 
a6 

27 
a8 

29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 

'4 

47 
48 
49 

50 
51 
52 
53 
54 
55 
56 

58 

59 
60 



519657 
519940 
520224 
520507 
520791 
521074 

521357 
521640 

521923 
522206 

522488 

522771 
523054 
523336 
523618 
523900 
524182 
524464 

524746 
525028 

525309 
525591 
525872 

526153 

526435 
526716 

526997 

527277 
527558 
527839 

5281 19 
528400 
528680 
528960 
529240 
529520 
529800 
530080 

530359 
530639 

530918 
531 198 
531477 
531756 
532035 
532314 
532592 
532871 
533150 
533428 

533706 

533985 
534263 
534541 
534819 
535097 
535374 
535652 

535929 
536207 

536484 



D. I". 



4.72 
4.73 
4.72 
4.73 
4.72 
4.72 
4.72 
4.72 
4.72 
4.70 

4.72 
4.72 
4.70 

4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.68 

4.70 
4.68 
4.68 
4.70 
4.68 
4.68 

4.67 

4.68 

4.68 

4.67 

4.68 

4 

4 

4 

4 

4 

4 

4 

4 

4 



67 

67 

67 

67 

67 
67 

65 
67 
65 

4.67 

4.65 
4.65 
4.65 
4-65 

4.63 
4-65 
4.65 
4.63 
4.63 

4.65 
4.63 
4.63 
4-63 
4.63 
4.62 

4.63 
4.62 

4.63 
4.62 
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D. I". 



9.694146 

694570 

694994 
695418 

695842 

696266 

696689 

697113 

697537 
697961 

698385 
698809 
699232 
699656 
700080 
700503 
700927 
701350 
701774 
702198 

702621 

703045 
703468 

703891 

704315 
704738 
705162 

705585 
706008 
706431 

706855 
707278 
707701 
708124 

708547 
708971 

709394 
709817 
710240 
710663 

711086 
711509 
711932 

712355 
712778 

713200 

713623 

714046 

714469 

714892 

715315 
715737 
716160 

716583 
717005 

717428 

717851 
718273 

718696 

719118 

719541 



07 
07 
07 
07 
07 
05 
07 
07 
07 
07 

07 

05 

07 

07 

05 

07 

05 
07 

07 
05 

07 

05 

05 
07 

05 
07 
05 
05 

05 
07 

05 
05 
05 
05 
07 
05 
05 
05 
05 
05 

05 
05 
05 
05 
03 
05 
05 
05 
05 
05 

03 
05 
05 
03 
05 
05 
03 
05 
03 
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o 

X 

a 
3 



2 

9 

xo 
xz 
xa 
X3 

\l 

17 
x8 

X9 

ao 

ax 

aa 

23 

34 
a5 

a6 

27 
aS 
ag 

30 
31 
32 
33 
34 

li 

37 
38 
39 

40 
41 
43 
43 
44 
45 
46 

48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
?9 



9.536484 
536761 
537038 
537315 
537592 
537869 

538145 
538422 

538698 
538974 

539251 
539527 
539803 
540079 

540354 
540630 

540906 

541181 

541456 

541732 

542007 
542282 

542557 
542832 
543106 
543381 
543655 
543930 
544204 

544478 

544752 
545026 

545300 

545574 
545848 
546121 

546395 
546668 

546941 
547214 

547487 
547760 

548033 
548306 

54S579 
548851 
549124 
549396 
549668 

549940 
550212 

550484 
550756 
551028 

551299 
551571 
551842 
552113 
5523S4 
552656 

552927 



D. I 



// 



4.62 
4.62 
4.62 
4.62 
4.62 
4.60 
4.62 
4.60 
4.60 
4.62 



60 
60 
60 

58 
60 



4.60 
4.58 
4.58 
4.60 

4.58 

4.58 
4.58 
4.58 
4.57 
4.58 

4.57 
4.58 

4-57 
4-57 
4.57 

4.57 
4.57 
4.57 
4.57 
4.55 
4.57 
4.55 
4-55 
4-55 
4.55 

4-55 
4.55 
4.55 
4.55 
4.53 
4-55 
4.53 
4.53 
4.53 
4.53 

4.53 
4.53 
4.53 
4.52 
4.53 
4-52 
4.52 
4.52 
4.53 
4.52 



Exsec. 



719541 
719964 
720386 
720809 
72 123 I 

721653 
722076 
722498 
722921 

723343 

723765 
724188 
724610 
725032 
725454 

725877 
726299 

726721 

727143 

727565 

727988 
728410 
728832 

729254 
729676 
730098 
730520 
730942 

731364 
731786 

732208 

732630 

733052 

733474 
733896 

734317 
734739 
735161 

735583 
736005 

736427 
736848 
737270 
737692 

738114 

738535 

738957 

739379 
739800 

740222 

740644 

741065 

741487 
741908 

742330 
742751 
743173 
743595 
744016 

744438 
744i>59 
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50: 



Vers. 



9.552927 
553197 
553468 

553739 
554009 
554280 

554550 
554820 

555091 
555361 

555631 
555900 
556170 
556440 
556709 
556979 
557248 

557517 
557786 

558055 

558324 

558593 
658862 

55913 I 
559399 
559667 
559936 
560204 

560472 
560740 

561008 
561276 

561544 
561811 
562079 
562346 
562613 
562881 
563148 
5634Jt5 
563682 
563948 

564215 
564482 
564748 

565015 
565281 

565547 
565813 
566079 

566345 
566611 

566877 
567142 
567408 

567673 
567938 
568204 

568469 
568734 
568999 



D. I 



// 



4.50 
4-52 
4.52 
4.50 
4.52 
4.50 
4.50 
4.52 
4.50 
4.50 

4.48 
4.50 
4.50 
4.48 
4.50 
4.48 
4.48 

4.48 
4.48 
4.48 

4.48 
4.48 
4.48 
4-47 
4.47 
4.48 

4.47 
4.47 
4.47 
4.47 

4.47 
4.47 
4.45 
4.47 
4.45 
4.45 
4.47 
4.45 
4.45 
4-45 

4-43 
4.45 
4.45 
4.43 
4.45 
4.43 
4-43 
4.43 
4.43 
4.43 

4.43 
4-43 
4.42 
4.43 
4.42 
4.42 

4.43 
4.42 
4.42 
4.42 



Exsec. 



744859 
745280 

745702 
746123 

746545 
746966 

747388 
747809 
748230 
748652 

749073 
749494 
749916 

750337 
750758 
751180 
751601 
752022 

752443 
752865 

753286 

753707 
754128 

754549 
754971 
755392 
755813 
756234 
756655 
757076 

757498 

757919 
758340 
758761 
759182 

759603 
760024 
760445 
760866 
761287 

761708 
762129 

762550 
762971 

763392 
763813 
764234 

764655 
765076 

765497 

765918 
766339 
766760 
767 18 1 
767602 
768022 
768443 
768864 
769285 
769706 
770127 
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7.02 

7.03 
7.02 

7.03 
7.02 

7.03 
7.02 
7.02 

7-03 
7.02 

7.02 

7-03 
7.02 
7.02 

7.03 
7.02 
7.02 
7.02 

7.03 
7.02 

7.02 
7.02 
.02 

03 
,02 
,02 
,02 
,02 
7.02 
7.03 



7. 
7. 
7. 
7. 
7. 
7. 



7.02 
7.02 
7.02 
7.02 
7.02 
7.02 
7.02 
7.02 
7.02 
7.02 

7.02 
7.02 
7.02 
7.02 
7.02 
7.02 
7.02 
7.02 
7.02 
7.02 

7.02 
7.02 
,02 
,02 
,00 
02 
,02 
,02 
02 
,02 



7- 
7- 
7- 
7. 
7. 
7. 
7. 
7. 
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14 
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ai 
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24 
25 
a6 

27 
aS 

29 

30 

31 
33 

33 
34 
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36 
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38 
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40 

41 
42 
43 
44 

4§ 
46 

48 
49 

50 

51 
52 
53 
54 
55 
56 
57 
58 

59 
60 



Vera. 



9.568999 
569264 
569528 

569793 
570057 

570322 
570586 
570850 

571 1 14 
571378 

571642 
571906 
572170 

572434 
572697 
572960 
573224 
573487 
573750 
574013 

574276 

574539 
574802 

575064 
575327 
575589 
575852 
5761 14 
576376 
576638 

576900 
577162 

577424 
577685 
577947 
578208 

578470 
578731 
578992 
579253 

579514 

579775 
580036 

580297 

580557 
580818 
581078 

581339 
581599 
581859 

582119 

582379 
582639 

582898 
583158 
583418 
583677 
583936 
584196 

584455 
584714 



D. I". 



.42 


9. 


.40 




.42 




.40 




.42 
.40 


9. 


.40 




.40 




.40 




.40 




.40 


9. 


.40 




.40 




.38 




.38 

.40 


9. 


.38 




.38 




.38 




.38 




.38 


9. 


.38 




.37 




.38 




.37 


,9- 


.38 


.37 




.37 




.37 




.37 




.37 


9. 


.37 




.35 




.37 




.35 

■ 37 


9. 


35 




.35 




.35 




.35 
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9. 
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.33 




• 35 

• 33 


9. 
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.33 




.33 




• 33 




.33 


9- 


.33 




.32 




.33 




.33 
.32 


9. 


• 32 
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.32 


9' 
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. 770127 

770548 

770969 

,771389 
,771810 

772231 
772652 

773073 
773494 
773914 

774335 

.774756 

775177 

.775598 

,776018 

776439 
,776860 

,777281 

777702 

, 778122 

778543 
. 778964 

779385 
779805 

, 780226 
780647 

, 781068 
781488 

,781909 

, 782330 

,782751 

783171 
783592 
784013 
784433 
784854 

785275 
,785696 

,786116 
786537 

786958 

.787378 

787799 
, 788220 

,788641 

789061 

789482 

789903 

790323 
,790744 

,791165 
791586 
792006 
792427 

, 792848 
793268 
793689 
794110 

794531 
794951 
795372 



7.02 
7.02 
7.00 
7.02 
7.02 
7.02 
7.02 
7.02 
7.00 
7.02 



7. 
7. 
7. 
7. 
7. 
7. 
7- 
7. 
7. 
7- 



02 
02 
02 
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02 
02 
02 
02 
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02 



7.02 
7.02 
7.00 
7.02 
7.02 
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02 
02 
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7. 
7- 
7. 
7. 
7. 



7.00 
7.02 
7.02 
7.00 
02 



02 
02 
00 
02 



7. 
7. 
7. 
7- 
7- 
7.02 

7.00 
7.02 
7.02 
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7.02 
7.00 
7.02 
7.02 

7.02 
7.00 
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7.02 
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7.00 
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966152 
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P° 


1° 


2° 


S. 


Vers. 


Exsec. 


S. 


Vers. 


Exsec. 


S. 


Vers. 


Exsec, 
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9.07 




9.07 
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3600 


0109 


0175 


7200 


0076 


0340 


z 


60 


0120 


0120 


3660 


0108 


0177 


7260 
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0344 


9 
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0120 


0120 


3720 


0108 


0179 


7320 


0074 


0348 


3 


. 180 


01 ao 


0120 


3780 


0108 


0181 


7380 


0073 


0351 


4 


240 


0120 


0120 


3840 


0107 


0182 


7440 


0073 


0355 


2 


300 


0120 


0120 


3900 


0107 


0184 


7500 


0072 


0359 


360 


0120 


0120 


3960 


0106 


0186 


7560 


0071 


0363 


I 


420 


01 20 


0120 


4020 


oio6 


0188 


7620 


0070 


0367 


8 


480 


0120 


0121 


4080 


0106 


0191 


7680 


0070 


0371 


9 


540 


0119 


01 21 


4140 


0105 


0193 


7740 


0069 


0375 


lO 


600 


01 19 


0121 


4200 


0105 


0195 


7800 


0068 


0379 


XX 


660 


01 19 


0122 


4260 


0104 


0197 


7860 


0067 


0383 


xa 


720 


0119 


0122 


4320 


0104 


0199 


7920 


0066 


0387 


13 


Z^ 


01 19 


0122 


4380 


0103 


0201 


7980 


0066 


0391 


14 


840 


01 19 


0123 


4440 


0103 


0204 
0200 


8040 


0065 


0395 


»| 


900 


01 19 


0123 


4500 


0103 


8100 


0064 


0399 


x6 


960 


01 19 


0124 


4560 


0102 


0208 


8160 


0063 


0403 


^l 


1020 


01 19 


0124 


4620 


0102 


021 1 


8220 


0062 


0407 


x8 


1080 


01 19 


0125 


4680 


OIOI 


0213 


8280 


0061 


0411 


19 


1 140 


01 19 


0125 


4740 


OIOI 


0215 


8340 


0061 


0416 


30 


1200 


01 19 


0126 


4800 


0100 


0218 


8400 


0060 


0420 


31 


ia6o 


01 18 


0126 


4860 


0100 


0220 


8460 


0059 
0058 


0424 


aa 


1320 


01 18 


0127 


4920 


0099 


0223 


8520 


0429 


23 


1380 


01 18 


0128 


4980 


0099 


0225 


8580 


0057 


0433 


24 


1440 


0118 


0129 


5040 


0098 


0228 


8640 


0056 


0437 


*J 


1500 


01 18 


0129 


5100 


0098 


0230 


8700 


0055 


0442 


a6 


1560 


01 18 


0130 


5160 


0097 


0233 


8760 


0054 


0446 


*Z 


1620 


0118 


0131 


5220 


0097 


0236 


8820 


0054 


0451 


a8 


1680 


0117 


0132 


5280 


0096 


0238 


8880 


0053 


0455 


ag 


1740 


0117 


0133 


5340 


0095 


0241 


8940 


0052 


0460 


30 


1800 


01 17 


0134 


5400 


0095 


0244 


9000 


0051 


0464 


31 


i860 


0117 


0134 


5460 


0094 


0247 


9060 


0050 


0469 


aa 


1920 


01 17 


0135 


5520 


0094 


0249 


9120 


004Q 


0474 


33 


1980 


01 16 


0136 


5580 


0093 


0252 


9180 


0048 


0478 


34 


2040 


01 16 


0137 


5640 


0093 


0255 


9240 


0047 


0483 


P 


2100 


01 16 


0138 


570Q 


0092 


0258 


9300 


0046 


0488 


2160 


01 16 


0140 


5760 


0092 


0261 


9360 


0045 


0493 


32 


2220 


01 16 


0141 


5820 


0091 


0264 


9420 


0044 


0497 


38 


2280 


0115 


0142 


5880 


0090 


0267 


9480 


0043 


0502 


39 


2340 


OII5 


0143 


5940 


0090 


0270 


9540 


0042 


0507 


40 


2400 


0115 


0144 


6000 


0089 


0273 
0276 


9600 


0041 


0512 


41 


2460 


0115 


0145 


6060 


0088 


9660 


0040 


0517 


42 


2520 


01 14 


0147 


6120 


0088 


0279 


9720 


0039 


0522 


43 


2580 


01 14 


0148 


6180 


0087 


0282 


9780 


0038 


0527 


44 


2640 


01 14 


0149 


6240 


0087 


0285 


9840 


0037 


0532 


^ 


2700 


01 14 


0151 


6300 


0086 


0289 


9900 
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0537 


2760 


01 13 


0152 


6360 


0085 


0292 


9960 


0035 


0542 


^2 


2820 


0113 


0154 


6420 


0085 


0295 


10020 


0034 


0547 


48 


2880 


0113 


0155 


6480 


0084 


0298 


10080 


0033 


0552 


49 


2940 


0112 


0157 


6540 


0083 


0302 


10140 


0032 


0557 


50 
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0112 


0158 


6600 


0083 


0305 


10200 


0031 


0562 


51 


3060 


0112 


0160 


6660 


0082 


0308 


10260 


0030 


0568 


53 


3120 


01 1 1 


0161 


6720 


0081 


0312 


10320 
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0573 


53 


3180 
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0163 


6780 


0081 


0315 


10380 
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0578 


54 
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0164 


6840 
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0319 


10440 


0027 


0584 
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0166 


6900 


0079 


0322 
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0589 


3360 
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0168 


6960 


0079 


0326 


10560 


0025 


0594 




3420 


Olio 


0169 


7020 


0078 


0329 


10620 


0024 


0600 


58 


3480 


0109 


0171 


7080 


0077 


0333 


10680 


0023 


0605 


59 

M. 


3540 


0109 


0173 


7140 


0076 


0337 


10740 


0022 


0611 


S. 


Vers. 


Exsec. 


s. 


Vers. 


Exsec. 


s. 


Vers. 


Exsec. 
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ABIvE XVI.-AUXILIARY; VERS. & EXSEC. OF SMALL ANGLES. 
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A^ 

1 4 


5' 


M. 


s. 
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Exsec. 

1 


s. 


Vers. Exsec. 


s. 


Vers. Exsec. 




9.07 




9.06 < 


9.07 




9.06 


9.07 


10800 
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0616 


14400 


9943 


1003 


18000 


9844 


1500 





10860 


0019 


0622 


14460 


9942 


[OIO 


18060 


9842 


1509 


z 


10920 


0010 


0627 


14520 


9940 


1017 


18120 


9840 


1518 


a 


10980 


0017 


0633 
0638 


14580 


9939 


1025 


18180 


9839 


1528 


3 


1 1040 


0016 


14640 


9937 


1032 


18240 


9837 


1537 


4 
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0015 


0644 


14700 


9936 


1040 


18300 


9835 


1546 


5 


11160 


0014 


0650 


14760 


9934 


1047 


18360 


9833 


1556 


6 


1 1220 


0013 


0655 


14820 


9933 


1055 
L062 


18420 


9831 


1565 


I 


11280 


OOII 


0661 


14880 


9931 


18480 


9829 


1575 


8 


11340 


0010 


0667 


14940 
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[070 


18540 


9827 


1585 


9 
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0673 


15000 


9928 : 


1078 


18600 


9825 


1594 


10 


1 1460 


°?Z9 


15060 


9927 


1085 
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1603 


zz 


11520 


0007 


0685 


15120 


9925 : 


[093 


18720 


9822 


1613 


za 


11580 


0006 


0690 
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9924 
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18780 


9820 
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13 
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0696 
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18840 
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1633 


14 
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9816 
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M 
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0714 
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9917 


II32 


19020 


9812 


1661 


;i 
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9914 . 
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»9 
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90 
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9911 
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ai 
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aa 


12180 
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15780 


9908 


(180 
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23 


12240 
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[I88 
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9798 


1730 


a4 
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9991 


15900 


9905 
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19500 
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1740 


'd 


12360 


9990 


0770 


15960 


9903 
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19560 


9794 


1750 


12420 


9989 


0776 
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1760 


^l 
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0783 


16080 
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a8 
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a9 
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30 
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9983 
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31 
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9982 


0808 
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9893 
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19920 
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3a 
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0815 
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9891 ] 
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33 
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9979 


0821 


16440 
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30040 


9778 


1831 


34 


12900 


9978 


0828 
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9888 ] 


[279 


20100 


9776 


1841 


^ 


12960 


9977 


0835 


16560 


9886 •] 


[288 


30160 


9774 


1852 
1862 


13020 


9976 


0841 


16620 


9885 : 


[296 


30220 


9773 


37 


13080 


9974 


0848 


16680 


9883 ] 


1305 


20280 


9770 


1873 


3« 


13140 


9973 


0855 


16740 


9881 : 


[313 


20340 


9768 


1883 


39 


13200 


9972 


0861 


16800 


9880 : 
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20400 


9766 


1893 


40 
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9970 


0868 


16860 


9878 ] 


C33O 
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9764 


1904 


41 
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9969 
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16920 


9876 ] 
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^348 


20520 


9762 
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4a 


13380 


9967 


0882 


16980 


9874 3 


20580 


9759 


1925 


43 


13440 


9966 


0889 


17040 


9873 ] 


C356 


20640 


9757 


1935 


44 


13500 


9965 


0896 


17100 


9871 ] 


C365 


30700 


9755 


1946 


^ 


13560 


9963 


0902 


17160 


9869 ] 


^374 


20760 


9753 


1956 


13620 
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0909 


17220 


9867 ] 


C383 


30820 


9751 


[967 


% 


13680 


9961 


0916 


17280 


9866 ] 
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30880 


9749 
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13740 


9959 


0923 
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9864 ] 
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30940 


9747 


[988 


49 


13800 


9958 


0930 


17400 
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3IOOO 


9745 
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50 


13860 


9956 
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9860 ] 
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51 


13920 


9955 


0945 


17520 
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5a 


13980 
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53 


14040 
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0959 
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54 


14100 
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9853 3 
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H 
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0973 
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21360 
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14220 
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0981 
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21420 
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^ 


% 
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0988 


17880 


9848 ] 


[482 


21480 


9727 : 


14340 


9.06* 


0995 


17940 


9846 ] 


[491 


21540 


9725 : 


ao97 


59 


S. 


Vers. 


Exsec. 


s. 


Vers. E. 


xsec. 


S. 


Vers. E 


xsec. 


M. 
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833 


840 


U 


.00297 


.00298 


.00447 


.00449 


.00626 


.00630 


.00837 


.00844 


299 


300 


449 


. 451 


630 


634 


840 


848 


^ 


301 


302 


452 


454 


63! 


637 


844 


851 


a8 


p. 


305 




457 


640 


848 


855 


39 


307 


458 


460 


640 


644 


852 


859 


3o 


.00308 


.00309 


.00460 


.00463 


.00643 


.00647 


.00856 


.00863 


31 


3" 


312 


463 


465 


646 


650 


859 


867 


3a 


313 


314 
316 


466 


468 


649 


654 


863 


!7^ 


33 


315 


469 


471 


653 


657 


867 


875 


34 


317 


318 


472 


474 


656 


660 


871 


878 




.00320 


.00321 


.00474 


.00477 


.00659 


• .00664 


.00875 


.00882 


36 


32.2 


323 


477 


480 


663 


667 


878 


886 


37 


324 


326 


480 


482 


666 


671 


882 


890 


38 


327 


328 


483 


485 


669 


674 


886 


894 


39 


329 


330 


486 


488 


673 


677 


890 


898 


40 


.00332 


.00333 


.004S9 


.00491 


.00676 


.00681 


.00894 


.00902 


41 


334 


335 


492 


494 


680 


^i 


898 


906 


4a 


336 


337 


494 


497 


Si 


688 


902 


910 


43 


339 


340 


497 


500 


686 


691 


906 


914 


44 


341 


342 


500 


503 


690 


695 


909 


918 


^ 


.00343 


.00345 


.00503 


.00506 


.00693 


.00698 


.00913 


.00922 


346 


347 


506 


509 


697 


701 


917 


926 


$ 


348 


349 


509 


512 


700 


705 
708 


921 


930 


351 


352 


512 


515 


703 


925 


934 


49 


353 


354 


515 


518 


707 


712 


929 


938 


50 


.00356 


.00357 


.00518 


.00521 


.00710 


.00715 


.00933 


.00942 


51 


358 


359 


521 


524 


' 714 


719 


937 


946 


53 


361 


362 


524 


527 


717 


722 


941 


950 


53 


363 


364 


527 


530 


721 


726 


945 


954 


54 


365 


367 


530 


533 


724 


730 


949 


958 




.00368 


.00369 


.00533 


.00536 


.00728 


.00733 


.00953 


.00962 


370 


372 


536 


539 


731 


737 


957 


966 


11 


373 


374 


539 


542 


735 


740 


961 


970 


375 


377 


542 


545 


738 


744 


965 


975 


g 


378 


379 


545 


548 


742 


747 


969 


979 


.00381 


.00382 


.00548 


.00551 


.00745 

1 


.00751 


•00973 


.00983 
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^ 



LE XIX.— NATURAI, VERSED SINES AND EXTERNAI< SECANTSJ 



8 





9 





10° 


11° 


•M. 


Vers. 


Exsec. 


Vers. 


Exsec. 1 


Vers. 


Exsec. 


Vers. 


Exsec. 





.00973 


.00983 


.01231 


.01247 


.01519 


.01543 


.01837 


.01872 


977 


987 


236 


251 


524 


548 


843 


877 


X 




991 


240 


256 


529 


^ 


848 


883 


a 


985 


995 


245 


261 


534 


854 


889 


3 


989 


999 


249 


265 


539 


564 


860 


895 


4 


.00994 


.01004 


.01254 


.01270 


.01545 


.01569 


.01865 


.01901 


5 


998 


008 


259 


275 


550 


574 


871 


906 


6 


.01002 


012 


263 


^ 


555 


579 


876 


912 


7 


006 


016 


268 


560 


585 


882 


918 


8 


010 


020 


272 


289 


565 


590 


888 


924 


9 


. 01014 


.01024 


.01277 


.01294 


.01570 


.01595 


.01893 


.01930 


xo 


018 


029 


282 


298 


575 


601 


899 


936 


XX 


022 


033 


286 


303 


5^ 


606 


904 


941 


xa 


027 


037 


291 


308 


586 


611 


910 


947 


13 


031 


041 


296 


313 


593 


'616 


916 


953 


M 


.01035 


. 01046 


.01300 


.01317 


.01596 


.01622 


.01921 


.01959 


^5 


039 


050 


305 


322 


601 


627 


927 


965 


x6 


< 043 


054 


310 


327 


606 


$^ 


933 


971 


U 


047 


059 


314 


332 


611 


638 


939 


977 


052 


063 


319 


337 


617 


643 


944 


983 


19 


.01056 


.01067 


.01324 


.01342 


. 01622 


.01649 


.01950 


.01989 


ao 


060 


071 


329 


346 


627 


654 


956 


995 


ax 


064 


076 


333 


351 


632 


659 


961 


.02001 


aa 


069 


080 


338 


356 


638 


665 


967 


007 1 23 1 


073 


084 


343 


361 


643 


670 


973 


013 


24 


.01077 


.01089 


.01348 


.01366 


.01648 


.01676 


.01979 


.02019 


35 


081 


093 


352 


371 


653 


681 


984 


025 


26 


086 


097 


357 


376 


659 


687 


990 


031 


^l 


090 


102 


362 


381 


664 


692 


996 


037 


38 


094 


106 


367 


386 


669 


698 


.02002 


043 


39 


.01098 


.OIIII 


.01371 


.01391 


.01675 


.01703 


.02008 


.02049 


30 


103 


"5 


376 


395 


680 


709 


013 


055 


31 


107 


119 


381 


400 


685 


714 


019 


061 


33 


III 


124 


386 


405 


690 


720 


025 


067 


33 


116 


128 


391 


410 


696 


725 


031 


073 


34 


.01120 


.01133 


.01396 


' .J01415 


. 01701 


.01731 


.02037 


.02079 


35 


124 


137 


400 


420 


706 


736 


042 


. 085 


36 


129 


142 


405 


425 


712 


742 


048 


091 


32 


133 


146 


410 


430 


717 


747 


054 


097 


38 


137 


151 


415 


435 


723 


753 


060 


103 39 


.01142 


.01155 


.01420 


.01440 


.01728 


.01758 


.02066 


.02110 40 


146 


160 


425 


445 


733 


764 


072 


116 ' 41 


151 


164 


430 


450 


739 


769 


078 


122 


4a 


155 


169 


435 


455 


744 


775 


084 


128 


43 


159 


173 


439 


460 


750 


7?1 


090 


134 


44 


.01164 


.01178 


.01444 


.01466 


.01755 


.01786 


.02095 


.02140 


Ji 


168 


182 


449 


471 


760 


792 


101 


146 


173 


187 


454 


476 


766 


W, 


107 


153 


^l 


W. 


191 


459 


481 


771 


"3 


159 


48 


196 


464 


486 


777 


809 


119 


165 


49 


.01186 


.01200 


.01469 


.01491 


.01782 


.01815 


.02125 


.02171 


50 


191 


205 


474 


496 


788 


820 


131 


178 


51 


195 


209 


479 


501 


793 


826 


137 


184 


5a 


200 


214 


484 


506 


799 
804 


832 


• 143 


190 


53 


204 


219 


489 


512 


837 


149 


196 


54 


.01209 


.01223 


.01494 


.01517 


.01810 


.01843 


.02155 


.02203 


?i 


213 


228 


499 


522 


815 


849 


161 


209 


218 


233 


504 


527 


821 


854 


167 


215 


57 


222 


237 


509 


532 


826 


860 


173 


221 


58 


227 


242 


514 


537 


832 


866 


179 


228 


g 


.01231 


.01247 


.01519 


•01543 

1 


.01837 


. 01872 


.02185 


.02234 
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TABI,I$ XIX.— NATURAI, VERSED 


SINES AND EXTERNAI. SECANTS 


M. 


12^ 


I 


3" 


I 


4° 


I 


5' 


M. 





Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




.02185 


.02234 


.02563 


.02630 


.02970 


.03061 


.03407 


.03528 





z 


191 


240 


570 


637 


977 


069 


415 


536 


I 


3 


197 


247 


576 


644 


985 


076 


422 


544 


a 


3 


203 


253 


583 


651 


992 


ok/\ 


430 


552 


3 


4 


209 


259 


589 


658 


999 


091 


438 


560 


4 


5 


.02216 


.02266 


.02596 


.02665 


.03006 


.03099 


•03445 


.03568 


I 


6 


222 


272 


602 


672 


013 


106 


453 


576 


7 


228 


279 


609 


679 


020 


114 


460 


584 


7 


8 


234 


285 


616 


686 


027 


121 


468 


592 


8 


9 


240 


291 


622 


693 


034 


129 


476 


601 


9 


xo 


.02246 


.02298 


.02629 


.02700 


.03041 


.03137 


•03483 


.03609 


xo 


II 


252 


304 


635 


707 


048 


144 


491 


617 


II 


12 


258 


311 


642 


714 


055 


152 


498 


625 


13 


13 


265 


317 


649 


721 


063 


159 


506 


633 


13 


M 


271 


323 


655 


728 


■070 


167 


514 


642 


14 


15 


.02277 


.02330 


.02662 


.02735 


.03077 


.03175 


.03521 


.03650 


15 


16 


283 


336 


669 


742 


0S4 


182 


529 


658 


16 


17 


289 


343 


675 


749 


091 


190 


537 


666 


'2 


z8 


295 


349 


682 


756 


098 


197 


544 


674 


18 


19 


302 


356 


689 


763 


106 


205 


552 


683 


19 


ao 


.02308 


.02362 


.02696 


. 02770 


.03113 


.03213 


.03560 


.03691 


ao 


31 


314 


369 


702 


777 


120 


220 


567 


699 


31 


23 


320 


375 


709 


784 


127 


228 


575 


708 


33 


23 


327 


382 


716 


791 


134 


236 


583 


716 


23 


24 


333 


388 


722 


799 


142 


244 


590 


724 


24 


25 


.02339 


.02395 


. 02729 


.02806 


.03149 


.03251 


•03598 


.03732 


35 


26 


345 


402 


736 


813 


156 


259 


606 


741 


36 


27 


352 


408 


743 


820 


163 


267 


614 


749 


"2 


28 


358 


415 


749 


827 


171 


275 


621 


758 


38 


29 


364 


421 


756 


834 


178 


282 


629 


766 


39 


30 


.02370 


.02428 


.02763 


.02842 


.03185 


.03290 


.03637 


.03774 


30 


31 


377 


435 


770 


849 


193 


298 


645 


783 


31 


33 


383 


441 


777 


856 


200 


306 


f§3 


791 


32 


33 


389 


448 


783 


863 


207 


313 


660 


z^i 


33 


34 


396 


454 


790 


870 


214 


321 


668 


808 


34 


35 


.02402 


.02461 


.02797 


.02878 


.03222 


.03329 


.03676 


.03816 


35 


36 


408 


468 


804 


885 


229 


337 


684 


825 


36 


t37 


415 


474 


811 


892 


236 


345 


692 


833 


3? 


38 


421 


481 


818 


899 


244 


353 


699 


842 


38 


39 


427 


488 


824 


907 


251 


360 


707 


850 


39 


40 


.02434 


.02494 


.02831 


.02914 


.03258 


.03368 


.03715 


.03858 


40 


41 


440 


501 


838 


921 


266 


376 


723 


867 


41 


43 


447 


508 


845 


928 


273 


384 


731 


875 


4a 


43 


453 


515 


f52 


936 


281 


392 


739 


884 


43 


44 


459 


521 


859 


943 


288 


400 


747 


892 


44 


45 


.02466 


.02528 


.02866 


.02950 


.03295 


.03408 


.03754 


.03901 


^i 


46 


472 


535 


873 


958 


303 


416 


762 


909 


46 


^47 


479 


542 


880 


965 


310 


424 


770 


918 


^l 


48 


485 


548 


887 


972 


318 


432 


77! 


927 


48 


49 


492 


555 


894 


980 


325 


439 


786 


935 


49 


50 


.02498 


.02562 


.02900 


.02987 


.03333 


.03447 


.03794 


.03944 


50 


51 


504 


569 


907 


994 


340 


455 


802 


952 


51 


5a 


5" 


576 


914 


.03002 


347 


463 


810 


?5' 


52 


53 


517 


582 


921 


009 


355 


471 


818 


969 


53 


54 


524 


589 


928 


017 


362 


479 


826 


978 


54 




.02530 


.02596 


.02935 


.03024 


.03370 


.03487 


.03834 


.03987 


?l 


56 


537 


603 


942 


032 


377 


495 


842 


995 


56 


57 


543 


610 


949 


039 


385 


503 


•850 


.04004 


^l 


58 


550 


617 


956 


046 


392 


511 


858 


013 


58 


59 




624 


903 


054 


400 


520 


866 


021 


i? 


68 


.02563 


.02630 


.02970 


.03061 


.03407 


.03528 


.03874 


.04030 


60 
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TABLE XIX.— NATURAL VERSED SINES AND EXTERNAL SECANTd 



1 
! M. 


I 


6° 


I 


7° 


1 I 


8° 


19° 


M. 


I 

J 

1 


Vers. 


Exsec. 


Vers. 

.04370 


Exsec. 


1 Vers. 


Exsec. 


Vers. 


Exsec. 




1 o' 


.03874 


.04030 


.04569 


. 04894 


' ■ 1 

.05146 


.05448 


• 05762 





1 

: I 


882 


039 


i 378 


578 


903 


156 


458 


773 


z 


1 2 


890 


047 


387 


588 


912 


166 


467 


783 


2 


i 3 


898 


056 


395 


597 


921 


^Z5 


477 


794 


3 


1 4 


906 


065 


404 


606 


930 


186 


486 


805 


4 




.03914 


• 04073 


.04412 


.04616 


■04939 


.05196 


.05496 


.05815 


5 


6 


922 


082 


421 


625 


948 


206 


505 


826 


6 


7 


930 


091 


429 


635 


957 


216 


515 


836 


7 


8 


938 


100 


438 


644 


967 


226 


524 


847 


8 


9 


946 


108 


446 


653 


976 


236 


534 


858 


9 


xo 


.03954 


.04117 


.04455 


.04663 


.04985 


.05246 


.05543 


.05869 


xo 


xz 


963 


126 


464 


672 


994 


256 


553 


879 


II 


xa 


971 


135 


472 


682 


.05003 


266 


562 


890 


X3 


13 


979 


144 


481 


691 


012 


^ 


572 


901 


13 


M 


987 


152 


489 


700 


021 


286 


582 


9" 


14 


15 


.03995 


.04161 


.04498 


.04710 


.05030 


.05297 


.05591 


.05922 


15 


x6 


.04003 


170 


507 


719 


039 


307 


601 


933 


x6 


17 


on 


. 179 


515 


729 


048 


317 


610 


944 


17 


x8 


oi5 


188 


524 


738 


057 


• 327 


620 


955 


18 


^9 


028 


197 


533 


748 


067 


337 


630 


965 


19 


30 


.04036 


.04206 


.045+1 


.04757 


•05076 


.05347 


.05639 


.05976 


20 


31 


044 


214 


550 


767 


085 


357 


649 


987 


21 


33 


052 


223 


559 


776 


094 


367 




998 


23 


33 


060 


232 


567 


786 


103 


378 


668 


.06009 


33 


24 


069 


241 


576 


795 


112 


388 


678 


020 


24 


*5 


.04077 


.04250 


.04585 


.04805 


.05122 


.05398 


.05687 


.06030 


25 


36 


085 


259 


593 


815 


131 


408 


697 


041 


26 


^l 


093 


268 


602 


824 


140 


418 


707 


052 


27 


38 


102 


277 


611 


834 


149 


429 


716 


063 


28 


39 


no 


286 


620 


843 


158 


439 


726 


074 


29 


SO 


.04118 


.04295 


.04628 


.04853 


.05168 


•05449 


•05736 


.06085 


30 


31 


126 


304 


637 


863 


177 


460 


746 


096 


3Z 


32 


135 


313. 


646 


872 


186 


470 


755 


107 


32 


33 


143 


322 


5§5 


882 


195 


480 


765 


n8 


33 


34 


151 


331 


663 


891 


205 


490 


775 


129 


34 


35 


.04159 


.04340 


. 04672 


.04901 


.05214 


•05501 


•05785 


.06140 


li 


36 


168 


349 


681 


911 


223 


511 


794 


151 


32 


176 


358 


690 


920 


232 


521 


804 


162 


37 


38 


184 


367 


699 


930 


242 


532 


814 


184 


38 


39 


193 


376 


707 


940 


251 


542 


824 


39 


40 


. 04201 


.04385 


.04716 


.04950 


.05260 


.05552 


•05833 


.06195 


40 


41 


209 


394 


725 


959 


270 


563 


843 


206 


4Z 


42 
43 


218 
226 


403 
413 


754 
743 


969 
979 


270 
288 


573 
584 


i§ 


228 


42 
43 


44 


234 


422 


752 


989 


298 


594 


873 


239 


44 


*l 


.04243 


.04431 


.04760 


.04998 


.05307 


.05604 


.05882 


.06250 


11 


46 


251 


440 


769 


.05008 


316 


615 


892 


261 


^l 


260 


449 


778 


018 


326 


625 


902 


272 


47 


48 


268 


458 


787 


028 


335 


636 


912 


283 


48 


49 


276 


468 


796 


038 


344 


646 


922 


295 


49 


50 


.04285 


.04477 


.04805 


.05047 


•05354 


.05657 


.05932 


.06306 


50 


51 


293 


486 


814 


057 


363 


?Z 


942 


317 


5> 


52 


302 


495 


823 


067 


373 


678 


951 


328 


52 


53 


310 


504 


832 


077 


382 


688 


961 


339 


53 


54 


319 


514 


841 


087 


391 


699 


971 


350 


54 


fi 


.04327 


.04523 


.04850 


.05097 


.05401 


.05709 


•05981 


.06362 


P 


336 


532 


858 


107 


410 


720 


991 


373 


5J 


344 


541 


867 


n6 


420 


730 


.06001 


3S4 


57 


58 


353 


551 


876 


126 


i 429 


741 


on 


395 


58 


S« 


361 


560 


885 


136 


439 


751 


021 


407 


5Q 


60 


.04370 


.04569 1 

1 


.04894 


..05146 

1 


.05448 


.05762 1 

1 


.06031 


.06418 1 60 

1 • 
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TABLiE XIX.— NATURAI, VE;RSBI> SINKS AND EXTERNAL SECA 



1 ^' 


20° 


21° 


22° 


23° 




Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


o 


.06031 


.06418 


.06642 


.07114 


. 07282 


.07853 


.07950 


.08636 


: 1 


041 


429 


652 


126 


293 


866 


961 


649 


a 


051 


440 


663 


138 


303 


879 


972 


663 


3 


061 


452 


^3 




314 


892 


984 


676 


4 


071 


463 


684 


162 


325 


904 


995 


690 


5 


.06081 


.06474 


.06694 


.07174 


.07336. 


.07917 


.08006 


.08703 


6 


091 


486 


705 


186 


347 


930 


018 


717 


7 


lOI 


497 


715 


199 


358 


943 


029 


730 


8 


III 


508 
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TABLE XIX.— NATURAL VERSED SINES AND EXTERNAL SECANTS. 
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-75244 


3-03938 


♦> 


a63 


1 


■'^^ 


fi 


78568 


300 


:Sa 




290 


36590 


.56649 


.J. 




328 




43 


318 
.70346 2 




9S9 


2' 57361 


'^^i 


-75| 


.:li 


4* 

S 

49 


^01 


S 


'1 




725 

s 


^:r3 


469 


.07,84 


1 


38808 


"i 


>-59'S4 
.60238 


"1 ■ 

921 


81223 
82633 
83045 
83457 


-755"6 

i 


! 10009 


f. 


.^ . 


*»S9 


.J 


.60601 
2,60965 


9SO 

-73978 2 


ss 


-7S«7 


-10484 
3.10960 


54 

Ii 


652 






•ii 

!624;3 
2.62796 


-74006 


84700 


695 


.11437 


679 

707 

.70?!! 2 


42030 


i 


5 


85.16 

85533 


723 

.J 


-1.9:5 





TABl^n XIX.— NATURAIy V^RSiCD SIN^ AND ^XT^RNAI^ SECA 



M. 


76° 


77" 1 


78° 


79" 


o 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 


.75808 


3. 13357 


.77505 


3.44541 


.79209 


3.80973 


.80919 


4.24084 


z 


836 


. 13839 




.45102 


237 


.81633 


948 


.24870 


2 


864 


. 14323 


.45664 


266 


.82294 


976 


.25658 


3 


892 


.14809 


§90 


.46228 


294 


.82956 


.81005 


.26448 


4 


921 


• 15295 


618 


.46793 


323 


.83621 


033 


.27241 




.75949 


3. 15782 


.77647 


3.47360 


.79351 


3.84288 


.81062 


4. 28036 


6 


977 


. 16271 


675 


.47928 


380 


.84956 


090 


.28833 


7 


.76005 


. 16761 


703 


.48498 


408 


.85627 


119 


.29634 


8 


034 


. 17252 


700 


.49069 


437 


.86299 


148 


.30436 


9 


062 


.17744 


.49642 


465 


.86973 


176 


.31241 


zo 


.76090 


3. 18238 


.77788 


3.50216 


.79493 


3.87649 


.81205 


4.32049 


zz 


118 


.18733 


817 


.50791 


522 


.88327 


233 


.32859 


12 


147 


. 19228 


845 


.51368 


550 


.89007 


262 


.33671 


13 


175 


. 19725 


874 


.51947 


579 


.89689 


290 


.34486 


M 


203 


.20224 


902 


. 52527 


607 


.90373 


319 


.35304 


^5 


.76231 


3. 20723 


.77930 


3. 53109 


.79636 


3.91058 


.81348 


4.36124 


z6 


260 


.21224 


959 


.53692 


664 


.91746 


376 


.36947 


^l 


288 


. 21726 


987 


.54277 


693 


.92436 


405 


.37772 


i8 


316 


.22229 


.78015 


.54863 


721 


.93128 


433 


.38600 


19 


344 


.22734 


044 


.55451 


750 


.93821 


462 


.39430 


ao 


.76373 


3.23239 


.78072 


3.56041 


.79778 


3.94517 


.81491 


4.40263 


3Z 


401 


.23746 


lOI 


.56632 


807- 


.95215 


5'5 


.41099 


33 


4^ 


.24255 


129 


.57224 


835 


.95914 


548 


.41937 


,33 


.24764 


157 


.57819 


864 


.96616 


576 


.42778 


\a4 


486 


. 25275 


186 


.58414 


892 


.97320 


605 


. 43622 


B5 


.76514 


3. 25787 


.78214 


3.59012 


.79921 


3. 98025 


.81633 


4.44468 


36 


542 


.26300 


242 


.59611 


949 


.98733 


662 


.45317 


37 


571 


.26S14 


271 


.60211 


978 


.99443 


691 


.46169 


38 


599 


.27330 


299 


.60813 


.80006 


4.00155 


719 


.47023 


39 


627 


.27847 


328 


.61417 


035 


.00869 


748 


.47881 


30 


.76655 


3.28366 


.78356 


3. 62023 


.80063 


4.01585 


.81776 


4.48740 


3X 


684 


.28885 


384 


.62630 


092 


.02303 


805 


.49603 


33 


712 


.29406 


413 


.63238 


120 


.03024 


'^. 


.50468 


33 


740 


.29929 


441 


.63849 


149 


.03746 


.51337 


34 


769 


.30452 


470 


.64461 


177 


.04471 


891 


.52208 


35 


.76797 


3.30977 


.78498 


3.65074 


.80206 


4.05197 


.81919 


4.53081 


36 


825 


.31503 


526 


.65690 


234 


.05926 


948 


.53958 


37 


!§4 


.32031 


555 


.66307 


263 


.06657 


977 


.54837 


38 


882 


.32560 


583 


.66925 


291 


.07390 


.82005 


.55720 


39 


910 


.33090 


612 


.67545 


320 


.08125 


034 


.56605 


40 


.76938 


3.33622 


.78640 


3.68167 


.80348 


4.08863 


.82063 


4.57493 


41 


967 


.34154 


669 


.68791 


377 


.09602 


091 


.58383 


43 


995 


.34689 


697 


.69417 


405 


. 10344 


120 


.59277 


43 


.77023 


.35224 


725 


.70044 


434 


.11088 


148 


.60174 


44 


052 


.35761 


754 


.70673 


462 


.11835 


177 


.61073 


^§ 


.77080 


3.36299 


.78782 


3.71303 


.80491 


4. 12583 


.82206 


4.61976 


46 


108 


.36839 


811 


.71935 


519 


.13334 


234 


.62881 


^2 


137 


.37380 


S§2 


.72569 


548 


.14087 


263 


.63790 


48 


165 


.37923 


868 


.73205 


577 


. 14842 


292 


.64701 


49 


193 


.38466 


896 


.73843 


605 


.15599 


320 


.65616 


50 


.77222 


3. 39012 


.78924 


3.74482 


.80634 


4. 16359 


.82349 


4.66533 


51 


250 


.39558 


953 


.75123 


662 


.17121 


377 


•67454 


5« 


278 


.40106 




.75766 


691 


.17886 


406 


.68377 


53 


307 


.40656 


.79010 


.76411 


719 


.18652 


435 


.69304 


54 


335 


.41206 


038 


.77057 


748 


. 19421 


463 


.70234 


P 


.77363 


3.41759 


.79067 


3.77705 


.80776 


4. 20193 


.82492 


4. 71 166 


392 


.42312 


095 


.78355 


805 


.20966 


521 


.72102 


57 


420 


.42867 


123 


.79007 


833 


.21742 


549 


.73041 


58 


448 


.43424 


152 


.79661 


862 


. 22521 


578 


.73983 


1? 


477 


.43982 


180 


.80316 


891 


. 23301 


607 


.74929 


60 


.77505 


3.44541 


.79209 


3.80973 


.80919 


4. 24084 


.82635 


4.75877 



201 



:,n XIX.— NATURAI. VBRSKD SINKS AND EXTIiRNAI^ SECANTS. 



80° 


8 


1° 


82° 


83° 


— 1 
M. 


Vers. 


Exsec. 


Vera. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 





.82635 


4.75877 


.84357 


5.39245 


.86083 


6. 18530 


.87813 


7.20551 


664 


.76829 


385 


.40422 


III 


.20020 


842 


.22500 


X 


692 


.77783 


414 


.41602 


140 


.21517 


871 


.24457 


3 


721 


.78742 


443 


.42787 


169 


. 23019 


900 


.26425 


3 


750 


.79703 


471 


.43977 


198 


. 24529 


929 


. 28402 


4 


.82778 


4.80667 


.84500 


5-45171 


.86227 


6. 26044 
.27566 


.87957 


7.30388 


1 


807 


.81635 




.46369 


256 


986 


.32384 


836 


.82606 


558 


.47572 


?8/| 


.29095 


.88015 


.34390 


7 


864 


.83581 


586 


.48779 


313 


.30630 


044 


.36405 


8 


893 


.84558 


615 


.49991 


342 


.32171 


073 


.38431 


9 


.82922 


4.85539 
.86524 


.84644 


5.51208 


.86371 


6.33719 


.88x02 


7.40466 


xo 


950 


673 


.52429 


400 


•35274 


131 


.42511 


II 


.83008 


.87511 


701 


:'^ 


428 


.36835 


160 


.44566 


13 


.88502 


730 


t^ 


.38403 


188 


.46632 


13 


„ °^^ 


.89497 


759 


.56121 


,.39978 


217 


.48707 


X4 


.83065 


4.90495 
.91490 


.84788 


5.57361 


.86515 


6. 41560 


.88246 


7.50793 


'f 


094 


816 


.58606 


544 


.43148 


275 




16 


122 


.92501 


845 


.59855 


l^f 


.44743 
.46346 


304 


.54996 


'J 


^51 


.93509 


874 


.61110 


W2 


.57113 


18 


180 


.94521 


903 


.62369 


630 


.47955 


.59241 


19 


.83208 


4.95536 


•"*% 


5.63633 


.86659 


6.49571 


.88391 


7.61379 


30 


237 


.96555 


•.64902 


688 


.51194 


420 


.63528 


31 


266 


.97577 


.85018 


.66176 


717 


.52825 


448 


.65688 


33 


294 


.98603 


.67454 


746 


.54462 


477 


.67859 


33 


„ 323 


.99633 


046 


.68738 


774 


.56107 


506 


.70041 


24 


•83352 


5.00666 


.85075 


5.70027 


.86803 


6. 57759 


•^§J 


7. 72234 


'^ 


380 


.01702 


104 


.71321 


832 


.59418 


.74438 


409 


.02743 


133 


.72620 


861 


.61085 


622 


.76653 


n 


438 


.03787 


162 


.73924 


890 


.62759 


.78880 


38 


467 


.04834 


190 


.75233 


919. 


.64441 


651 


.81118 


39 


.83495 


5.05886 


.85219 


5.76547 


.86947 


6.66130 


.88680 


7.83367 


30 


524 


.06941 


248 


.77866 


976 


.67826 


709 


.85628 


31 


553 


.08000 


277 


.79191 


.87005 


.69530 


737 


.87901 


33 


581 


.09062 


305 


.80521 


034 


.71242 


766 


.90186 


33 


610 


.10129 


334 


.81856 


063 


.72962 


795 


.92482 


34 


.83639 


5.11199 


.85363 


5-83196 


.87092 


6.74689 


.88824 


7.94791 


li 


667 


. 12273 


392 


.84542 


120 


.76424 


^1 


.97111 


696 


.13350 


420 


.85893 


149 


.78167 


.99444 


H 


725 


.14432 


449 


. 87250 


!i78 


.79918 


911 


8.01788 


38 


754 


. 15517 


478 


.88612 


207 


.81677 


940 


.04146 


39 


.83782 


5.16607 


.85507 


5.89979 


.87236 


6.83443 


.88969 


8.06515 
.08897 


40 


811 


.17700 


536 


.91352 


265 


.85218 


998 


41 


840 


. 18797 


564 


.92731 


294 


.87001 


.89027 


. 11292 


42 


868 


.19898 


593 


.94115 


322 


.88792 


.^ 


.13699 
.16120 


43 


0^7 


.21004 


622 


. 95505 


351 


.90592 


44 


.83926 


5.22113 


.85651 


5.90900 


.87380 


6.92399 


.89113 


8.18553 


^ 


J^ 


.23226 


680 


.98301 


438 


.94216 


142 


.20999 


.24343 


708 


.99708 1 


.96040 


171 


.23459 


J5 


.84012 


.25464 


737 


6.01120 


467 


.97873 


200 


.25931 
.28417 


041 


.26590 


766 


.02538 


496 


.99714 


229 


49 


.84069 


5.27719 


.85795 


6.03962 


.87524 


7.01565 


.89258 


8.30917 


50 


098 


.28853 


823 


.05392 


553 


.03423 


287 


.33430 


5^1 


127 


.29991 


1? 


.06828 


582 


.05291 


316 


.35957 


sa 




.31133 


.08269 


611 


.07167 


345 


.38497 


53 


184 


.32279 


910 


.09717 


640 


.09052 


374 


.41052 


54 


.84213 


5.33429 


.85939 


6. 11171 


.87669 


7.10046 
. 12849 


.89403 


8.43620 


U 


242 


.34584 


967 


.12630 


698 


431 


.46203 


270 


.35743 


996 


.14096 
.15568 


726 


.14760 


460 


.48800 


5J 


299 


.36906 


.86025 


755 


.16681 


'^ 


.51411 


5» 


328 


.38073 


054 


. 17046 


784 
.87813 


. 18612 


.54037 


g 


.84357 


5.39245 


.86083 


6. 18530 


7.20551 


i .89547 


8.56677 

1 
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TA1 
M 


BI.B XIX.- 


-NATURAI, VERSKD 


SINES AND EXTKRNAI, SECANT 


84° 


85° 


86° 


M 


) ■ 1 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




/ 




7 

.89547 


8.56677 


.91284 


10.47371 


.93024 


13-33559 





I 


576 


.59332 


313 


.51199 


053 


.39547 


I 


2 


605 


.62002 


342 


•55052 


082 


.45586 


2 


3 


634 


.64687 


371 


.58932 


III 


•.51676 


3 


4 


663 


.67387 


400 


.62837 


.140 


.57817 


4 


5 


.89692 


8, 70103 


.91429 


10.66769 


.93169 


13. 6401 I 


5 


6 


721 


.72833 


458 


.70728 


198 


.70258 


6 


7 


750 


. 75579 


487 


. 74714 


227 


.76558 


7 


8 


779 


.78341 


516 


.78727 


257 


.82913 


8 


9 


80S 


.81119 


545 


.82768 


286 


.89323 


9 


10 


.89836 


8.83912 


.91574 


lo. 86837 


.93315 


13.95788 


10 


II 


865 


.86722 


603 


.90934 


344 


14.02310 


IX 


u 


894 


.89547 


632 


.95060 


373 


.08890 


12 


13 


923 


.92389 


661 


.99214 


402 


.15527 


13 


M 


952 


.95248 


690 


11.03397 


431 


. 22223 


M 


»5 


.89981 


8.98123 


.91719 


II. 07610 


.93460 


14.28979 


15 


i6 


.90010 


9.01015 


748 


.11852 


489 


.35795 


10 


17 


039 


.03923 


777 


.16125 


518 


.42672 


^l 


i8 


068 


.06849 


806 


. 20427 


547 


.49611 


18 


19 


097 


.09792 


835 


.24761 


576 


.56613 


ig 


ao 


.90126 


9. 12752 


.91864 


11.29125 


.93605 


14.63679 


ac 


21 


155 


. 15730 


893 


.33521 


634 


.70810 


21 


33 


184 


. 18725 


922 


.37948 


663 


.78005 


22 


23 


213 


.21739 


951 


.42408 


692 


.85268 


23 


24 


242 


.24770 


980 


.46900 


721 


.92597 


24 


S 


.90271 


9. 27819 


.92009 


".51424 


.93750 


14.99995 


*l 


36 


300 


.30887 


038 


.55981 


779 


15.07462 


26 


1 


329 


•33973 


067 


.60572 


808 


.14999 


27 


38 


358 


.37077 


096 


.65197 


S§? 


. 22607 


2S 


29 


386 


.40201 


125 


.69856 


866 


. 30287 


2g 


30 


.90415 


9-43343 


.92154 


".74549 


.93895 


15.38041 


30 


31 


444 


.46505 


183 


•79278 


924 


.45869 


31 


33 


473 


.49685 


212 


.84042 


953 


.53772 


32 


33 


502 


.52886 


241 


.88841 


982 


.61751 


33 


34 


531 


. 56106 


270 


.93677 


.94011 


.69808 


34 


35 


.90560 


9-59346 


.92299 


11.98549 


. 94040 


15.77944 


as 


3^* 




.62605 


328 


12.03458 


069 


.86159 


36 


H 


ii8 


.65885 


357 


.08404 


098 


.94456 


32 


38 


647 


.69186 


386 


. 13388 


127 


16.02835 


38 


39 


676 


.72507 


415 


.18411 


156 


.11297 


3<; 


40 


.90705 


9-75849 


.92444 


12. 23472 


.94186 


16. 19843 


4C 


41 


734 


.79212 


473 


.28572 


215 


.28476 


41 


42 


763 


.82596 


502 


.33712 


244 


.37196 


42 


43 


792 


.86001 


531 


.38891 


273 


.46005 


43 


44 


821 


. .89428 


560 


.44112 


302 


.54903 


44 


11 


.90850 


9.92877 


.92589 


12.49373 


•94331 


16.63893 


^ 


46 


879 
908 


.96348 


618 


.54676 


360 


• 729/5 


4e 


^2 


.99841 


647 


.60021 


389 


.82152 


47 


4« 


937 


10.03356 


676 


.65408 


418 


.91424 


48 


49 


966 


.06894 


705 


.70838 


447 


17.00794 


4S 


50 


•90995 


10. 10455 


.92734 


12.76311 


.94476 


17. 10262 


5C 


51 


.91024 


.14039 1 


763 


.81829 


505 


. 19830 


51 


53 


053 


.17646 1 


792 


.87391 


534 


.29500 


52 


S3 


082 


.21277 


821 


.92999 


563 


.39274 


53 


54 


III 


.24932 1 


850' 


.98651 


592 


.49153 


54 


55 


.91140 


10. 28610 


.92879 


13. 04350 


.94621 


17.59139 


55 


S6 


169 


.32313 


908 


.10096 


650 


•69233 


se 


^ 


197 


. 36040 


937 


.15889 


679 


.79438 


57 


58 


226 


.39792 


966 


.21730 


708 


•89755 


58 


g 


255 


.43569 


995 


. 27620 


737 


18.00185 


§5 


.91284 


10.47371 1 


.93024 


13.33559 


.94766 


18. 10732 


6c 
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TABLE XIX.- 


NATURAI^ VERSED SINES AND EXTERNAI, SECANTS 


M. 


87° 


88^ 


89^ 


M. 


o 


Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




.94766 


18. 10732 


.96510 


27.65371 


.98255 


56.29869 





z 


795 
625 


.21397 


539 




89440 


284 


57.26975 


I 


a 


.32182 




28! 


13917 


313 


58. 27431 


a 


3 


S54 


.43088 


626 




38812 


342 


59.31411 


3 


4 


883 


.54119 




64137 


371 


60. 39105 


4 


i 


.94912 


18. 65275 


.96655 


28' 


89903 


.98400 


61.50715 


i 


941 


.76560 


684 


29. 


16120 


429 


62. 66460 


7 


970 


.87976 


714 




.42802 


458 


63.86572 


7 


8 


999 


.99524 


743 




.69960 


487 


65.11304 


8 


9 


.95028 


. 19.11207 


772 




97607 


517 


66.40927 


9 


zo 


.95057 


19. 23028 


.96801 


30. 


25758 


.98546 


67.75736 


xo 


IZ 


086 


.34989 


830 




54425 
.83623 


575 


69. 16047 


xz 


za 


"5 


.47093 


859 




604 


70. 62205 


za 


13 


144 


.59341 


888 


31' 


13366 


633 


72. 14583 


13 


14 


173 


.71737 


917 




43671 


662 


73.73586 


14 


15 


.95202 


19.84283 


.96946 


31 


74554 


.98691 


75.39655 


'.1 


z6 


231 


.96982 


975 


32 


06030 


720 


77. 13274 


\l 


260 


20.09838 


.97004 




.38118 


778 


78.94968 


17 


^ 


. 22852 


033 




.70835 


80.85315 


z8 


19 


.36027 


062 


33 


04199 


807 


82.84947 


19 


ao 


.95347 


20. 49368 


.97092 


33 


. 38232 


.98836 


84.94561 


ao 


az 


377 


. 62876 


121 




.72951 


866 


87. 14924 


af 


aa 


406 


. 76555 


150 


34 


.08380 


895 


89.46886 


aa 


33 


435 


.90409 


S 




.44539 


924 


9'- 91387 


aa 


24 


464 


2l.0/\^/\0 




.81452 


'.98982 


94. 49471 


24 


11 


.95493 


21. 18653 


" .97237 


35 


19141 


97- 22303 


u 


522 


.33050 


266 




.57633 


.99011 


100. 1 1 185 


H 




.47635 


295 




.96953 


040 


*o3. 17574 


u 


a8 


580 


.62413 


324 


36 


37127 


069 


106.4-^114 


ag 


609 


.77386 


353 




.78185 


098 


109.89656 


29 


30 


.95638 


21.92559 


.97382 


37 


•3°^55 


.99127 


*" 3- 59301 


30 


31 


667 


22.07935 


411 




.63068 


lit 


117.54440 


3« 


3a 


696 


. 23520 


440 


38 


.06957 


I5U. 77803 


3« 


33 


725 


.39316 


470 




■51855 


' 215 


Z26. 32526 


33 


34 


754 


.55329 


499 




.97797 


244 


131.22229 


34 


35 


.95783 


22. 71563 


.97528 


39 


.44820 


' .99273 


136.51108 


^ 


36 


812 


.88022 


557 




92963 


302 


142. 24061 


32 


^^ 


23.04712 


586 


40 


42266 


360 


Z48. 46837 


32 


38 


871 


' . 21637 


615 




92772 


Z55. 26228 


j 


39 


900 


.38802 


644 


41 


.44525 


389 


Z62. 70325 


; 


40 


.95929 


23.56212 


.97673 


41 


97571 


.99418 


170.88831 


, 


41 


958 


.73873 


702 


42 


51961 


447 


\^X 


( 


4a 


987 


.91790 


731 


43 


07746 


476 


1 


43 


.96016 


24.09969 


760 




64980 


505 


201.22122 


1 


44 


045 


. 28414 


789 


44^ 


23719 


535 


^'2-^5995 
228. 18385 


i 


Ji 


.96074 


24. 47134 


.97819 


. 44 


84026 


.99564 




103 


.66132 


848 


45. 


45963 


593 


244.55402 
263.44260 
285.47948 




il 


132 


.85417 


•877 


46 


.09596 


622 


] 


161 


25.04994 


906 




74997 


5§' 


f 


49 


190 


.24869 


935 


47 


42241 


680 


311.52297 


f 


50 


.96219 


25. 45051 


.97964 


48 


1 1406 


.99709 


342. 77516 


j 


51 


248 


.65545 


^993 




82576 


738 


380. 97230 




5a 


277 


.86360 


.98022 


49 


55840 


767 


428. 71873 




53 


307 


26. 07503 


051 


•50 


31290 


796 


490. 10702 




54 


336 


. 28981 


080 


51 


09027 


825 


571.95809 




55 


.96365 


26.50804 


.98109 


51 


89156 


.99855 


686.54960 




394 


.72978 


138 


52 


71790 


884 


858.43689 




1 


423 


.95512 


168 


53 


57046 


913 


"44.91574 
1717. 87348 




452 


27.18417 


197 


54 


45053 


942 




|9 


481 


.41700 


226 


55 


■35946 


971 


3436. 74682 




60 


.96510 


27.65371 


.98255 


56.29869 


1. 00000 


00 


1 
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TABT.K XX 


.— I.ENGTHS OF CIRCUI^AR ARCS ; 


RADIUS — I. 


Sec. 


Length. 


Min. 


Length. 


Deg. 


Lengt^. 


Deg. 


Length. 


X 


.0000048 


X 


.0002909 


X 


.0174533 


6x 


1.064650^ 


3 


00097 


a 


05818 


a 


.0349066 


6a 


.082104] 


3 


00145 


3 


08727 


3 


.0523599 


63 


.099557^ 


4 


00194 


4 


1 1636 


4 


.0698132 


^ 


.117010* 


1 


.000024a 


i 


.0014544 


t 


.0872665 


Si 


1. 134464c 


00291 


17453 


. 1047 198 


66 


. 151917: 


I 


00339 
00388 


7 


20362 


7 


. 1221730 


SZ 


. i69370< 


8 


23271 


8 


. 1396263 
.1570796 


68 


. i86823( 


9 


00436 


9 


26180 


9 


69 


.204277: 


xo 


.0000485 


xo 


.0029089 
31998 


xo 


. 1745329 


70 


1. 221730; 


IX 


00533 


XX 


XX 


. 191 9862 


71 


.239183J 


la 


00582 


X2 


34907 


xa 


.2094395 


72 


.256637: 


13 


00630 


13 


37815 


13 


.226892S 


73 


,2740901 


1 14 


00679 


14 


40724 


14 


.2443461 


74 


.29i543< 


15 


.0000727 


»5 


.0043633 


11 


.2617994 


75 


i.3o8996< 


\ x6 


00776 


x6 


46542 


.2792527 


76 


.32645a 


17 


00824 


^l 


49451 


^l 


.2967060 


77 


.343903: 


x8 


00873 


x8 


52360 


x8 


.3141593 


78 


.361356I 


19 


00921 


19 


55269 


19 


. 3316126 


79 


.378810: 


ao 


.0000970 


ao 


.0058178 


ao 


.3490659 


80 


1.396263. 


ax 


01018 


ai 


61087 


ax 


.3665191 


8x 


.413716: 


aa 


01067 


aa 


6^995 


aa 


. .3839724 


8a 


.43ii70< 


33 


01115 


23 


23 


.4014257 


83 


.448623; 


24 


01 164 


24 


69813 


24 


.4188790 


84 


.466o76< 


as 


.0001212 


25 


.0072722 


as 


^ .4363323 


U 


i.483529< 


a6 


01261 


a6 


75631 


ao 


.4537856 


.500983: 


^ 


01309 


^l 


78540 


*2 


.4712389 


87 


.518436. 


a8 


01357 


28 


81449 


a8 


.4886922 


88 


.535889- 


ag 


01406 


ag 


84358 


ag 


.5061455 


89 


•553343< 


3° 


.0001454 


30 


.0087266 


30 


.5235988 


90 


1.570796; 


31 


01503 


31 


90175 


31 


.5410521 


91 


.588249< 


33 


01551 
01600 


32 


93084 


32 


.5585054 


92 


. 6o5702< 


33 


33 


95993 
98002 

.0101811 


33 


. 5759587 


93 


.623156: 


34 


01648 


34 


34 


.5934119 


94 


. 640609' 


U 


.0001697 


1? 


i? 


.6108652 




1.658062} 


01745 


04720 


.6283185 


96 


.675516 


37 


01794 
01842 


32 


67629 


37 


.6457718 


97 


.692969. 


38 


38 


10538 


38 


.6632251 


98 


. 710422' 


39 


01891 


39 


13446 


39 


.6806784 


99 


. 727876< 


40 


.0001939 


40 


.0116355 


40 


.6981317 


xoo 


1.745329; 


41 


01988 


41 


19264 


41 


.7155850 


xox 


. 762782' 


4a 


02036 


42 


22173 


42 


.7330383 


X03 


.780235} 


43 


02085 


43 


25082 


43 


.7504916 


X03 


.797689 


44 


02133 


44 


27991 


44 


.7679449 


X04 


.815142. 


^ 


.0002182 


'4 


.0130900 


Jt 


.7853982 


X05 


1.832595' 


46 


02230 


33809 


.8028515 


X06 


.850049< 


47 


02279 


^l 


36717 


47 


.8203047 


X07 


. 867502; 


48 


02327 


48 


39626 


48 


.8377580 


X08 


.884955< 


49 


02376 


49 


42535 


49 


.8552113 


X09 


, 9024081 


I 5° 


.0002424 


50 


.0145444 


50 


. 8726646 


xxo 


1.919862; 


f, ^ 


02473 


51 


48353 


51 


.8901179 


IXX 


.937315: 


r 52 


02521 


52 


51262 


52 


.9075712 


xxa 


.954768} 


S3 


02570 


53 


54171 


53 


.9250245 


X13 


.972222; 


54 


02618 


54 


57080 


54 


.9424776 


"4 


.989675; 


55 


.0002666 


P 


.0159989 




.9599311 


xxs 


2.007128( 


56 


02715 


62897 


56 


.9773844 


1x6 


. 02458 r< 


57 


02763 


57 


65806 


57 


.9948377 


xx7 


.042035: 


58 


02812 


58 


68715 


58 


1.0122910 


xx8 


.059488; 


1? 


02860 


g 


71624 


§9 


1.0297443 


iig 


.076941} 


" 


.0002909 


.0174533 


60 


1.0471976 


xao 


2.094395 
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—SQUARES, C^BES, 8QPARE R 



».. 


aquari*. 


C...., 


fc" 


CubE 


cals. 


», 


i 

i 

9 


J 
i 


S 

s 


■ 




■ 


2599=19 

umg6 
5S7401 I 




^66666667 
14=857143 


i 



CUBK ROOTS AND RKCIPROCAI^S. 



No. 


Squares. 


Cubes. 


Square 
Roots. 


Cube 
Roots. 


Recipro- 
cals. 


No. 


60 


3600 


216000 


7.7459667 


3.9148676 


.016666667 


60 


6z 


3721 


226981 


. 8102497 


.9364972 


6393443 


61 


6a 


3844 


238328 


.8740079 


•9578915 


6129032 


6a 


63 


3969 


250047 


.9372539 


•9790571 


5873016 


63 


64 


4096 


262144 


8.0000000 


4.0000000 


5625000 


64 


65 


4225 


274625 


8.0622577 


4.0207256 


.015384615 


65 


66 


4356 


287496 


.1240384 


.0412401 


5151515 


66 


67 


4489 


300763 


. 1853528 


.0615480 


4925373 


67 


68 


4624 


314432 


.2462113 


.0816551 


4705882 


68 


69 


4761 


328509 


.3066239 


. 1015661 


4492754 


69 


70 


4900 


343000 


8.3666003 


4. 1212853 


.014285714 


70 


71 


5041 


3579" 


. 4261498 


. 1408178 


4084507 


71 


73 


5184 


373248 


.4852814 


. 1601676 


3888889 


7a 


73 


5329 


389017 


.5440037 


.1793392 


3698630 


73 


74 


5476 


405224 


.6023253 


•1983364 


3513514 


74 


75 


5625 


421875 


8. 6602540 


4. 2171633 


.013333333 


11 


76 


5776 


438976 


.7177979 


. 2358236 


3157895 


77 


5929 


456533 


.7749644 


.2543210 


2987013 


77 


78 


6084 


474552 


.8317609 


.2726586 


2820513 


78 


79 


6241 


493039 


.8881944 


.2908404 


2658228 


79 


80 


6400 


512000 


8.9442719 


4.3088605 
.3267487 


,012500000 


80 


8x 


6561 


531441 


9.0000000 


2345679 


8x 


82 


6724 


551368 


.0553851 


.3444815 


2195122 


83 


!3 


6889 


571787 


.1104336 


.3620707 


2048193 


83 


84 


7056 


592704 


. 1651514 


•3795191 


1904762 


84 


«5 


7225 


61A125 
636056 


9.2195445 


4.3968296 


.011764706 


li 


86 


7396 


. 2736185 


.4140049 


1627907 


£ 


7569 


658503 


.3273791 


.4310476 


1494253 


87 


88 


7744 


681472 


.3808315 


.4479602 


1363636 


88 


89 


7921 


704969 


.43398" 


.4647451 


1235955 


89 


90 


8100 


729000 


.9.4868330 


4.4814047 


.OlIIIlllI 


90 


91 


8281 


753571 


•5393920 


.4979414 


0989011 


91 


9» 


8464 


778688 


•5916630 


•5143574 


0869565 


93 


93 


^2 


804357 


.6436508 


.5306549 


0752688 


93 


94 


8836 


830584 


•6953597 


•5468359 


0638298 


94 




9025 


857375 


9.7467943 


4. 5629026 


.010526316 


95 


g6 


9216 


884736 


•7979590 


.5788570 


0416667 




^ 


9409 


912673 


.8488578 


•5947009 


0309278 


97 


98 


9604 


941 192 


.8994949 


.6104363 


0204082 


98 


99 


9801 


970299 


.9498744 


.6260650 


OIOIOIO 


99 


zoo 


lOOOO 


lOOOOOO 


10.0000000 


4.6415888 


.010000000 


xoo 


, lOI 


I020I 


I03030I 


•0498756 


.6570095 


.009900990 


xox 


I03 


10404 


I06I208 


.0995049 


.6723287 


9803922 


X03 


XQ3 


10609 


1092727 


. 1488916 


.6875482 


9708738 


103 


104 


I0816 


II24864 


.1980390 


.7026694 


9615385 


X04 


^°§ 


1 1025 


"57625 


10, 2469508 


4.7176940 


.009523810 


X05 


Z06 


1 1 236 


II9IOI6 


. 2956301 


.7326235 


9433962 


X06 


107 


"449 


1225043 


.3440804 


•7474594 


9345794 


XO7 


108 


1 1664 


12597 12 


.3923048 


. 7622032 


9259259 


X08 


X09 


11881 


1295029 


.4403065 


.7768562 


9174312 


XO9 


xxo 


12 100 


1331000 


10.4880885 


4.7914199 


.009090909 


IXO 


XXX 


1 232 1 


136763 I 


.5356538 


.8058955 




III 


> "=» 


12544 


1404928 


.5830052 


.8202845 


8928571 


XZ3 


^ "3 


12769 


1442897 


.6301458 


.8345881 


8849558 


"3 


"4 


12996 


I481544 


.6770783 


.8488076 


8771930 


"4 


i^S 


13225 


1520875 


10. 7238053 


4.8629442 


.008695652 


"5 


1x6 


13456 


1560896 


.7703296 


.8769990 


8620690 


xx6 


"Z 


13689 


I601613 


.8166538 


.8909732 
.9048681 


8547009 


X17 


1x8 


13924 


1643032 


.8627805 


8474576 


xiS 


xxg 


14161 


1685159 


.9087121 


. 9186847 


8403361 


119 
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TABLE XXI.— SQUARES, CUB 


ES, SQUARE 


ROOTS, 






ISo\%. 


""virr 


»., 




*:g|4 


■^^, 


» 












B196721 












sS 


^^ 


S 










'.^^S 


TO36508 














78?^ 












7751938 


139 










5.0*57970 
■0787531 

:S3S 


■"?§S^ 


P? 












133 










- 1425631 




134 










'"j3^ 


:>i 










:',m 


7246377 


gi 














>39 










5.1924941 




x«> 






^^i 


"'«T^!^i 


-10,8279 






U3 


20.64 
1044a 


JS63J3S 




-2293215 


6993007 


P 


I'i 


i 


iSS 


■2:0415946 
.0830460 


-1414816 


.ocg^ 


3 


3 


324179' 


."43557 


.2776321 
■ 2395725 


68o^« 
6756757 


Si 










6711,09 


149 




Ha^ 




IS 


■ 5-3J3«^ 






w 




gtra 


■33^3 


6622517 


P 


1S3 


»M09 


358.577 


..■'3S 


.3484812 






>H 


137 16 


365"»4 


-36oioa4 






ii 


g 


4019679 






6410156 


ii 
3 




S2S1 






6289308 




Jfii 


25600 


4096000 
4173181 
4251523 


"■SS 




•IS 

- -40 


160 


S 






:l;i 


■4625556 


69 


a 


a 


^p 


4492115 
474 '031 


■■:« 


'S 


96 


1 


s 


Sii 


_.|X 


:effi 




.n 


169 


28561 


4^26809 




.5.87748 




tCg 


Jt? 


2S9D0 
29241 


500021 1 


"•:S&* 


s- 5396583 


.■»^353 
5847953 


f 


I73 


29584 
19929 


5086446 
5177717 


.1148730 
.1519464 


5780J47 


■73 


"74 


3C.276 


5268014 


.IW060 


5747126 




17S 


^ 


^r^ 


13.2287566 
.2664992 


»:«! 


■"t^tl^ 


a 


1 


^:ii? 


il 


:^^I 


.6146714 
-63S74<« 


36497.8 
5617978 


3 




3»4' 




.3790881 


S5S659> 


•w 



CDBE ROOTS A 



D RSCIPROCAI^. 



8qu.r«. 


c... 1 


3i4«> 


S83JOOO 


27*. 


USSI 


P 


6118487 

11 






»?" 


6wS^ 


£ 


s 


i 


7^?^ 


|g 


IS 


tS 






♦KOI 




40804 


m29743 


SI 


^9 


*i'U 


b;;^!^ 


436S1 






936.™ 




9393931 


1 


9800344 


993^375 




10360231 


4»6' 


10503459 


48400 


10648000 


4884. 


10793861 


49JS4 


1094 104S 


W'^ 


J.C89567 




11,390615 


519S4 


iSS 


53900 


illi 


"9778^ 


5«4t 


\^Tv^ 


57"' 


JJi55i9i9 




TABLE XXI.— SQUARES, CUBES. SQUARE ROOTS, 



>» 


67081 


36a 
afit 


^ 


363 




a63 




>|4 




^4 


i 


»e9 


?336l 






»7« 


?SS 




745=9 




75076 


gi 


^4 




76739 


J78 


77184 


279 


77ai« 


180 






7A1 


181 




183 




iS, 




^y 


bI?^ 


j^ 


8i9M 


tSg 


835>i 


190 


84100 




E46S1 


agi 


85164 


*93 


85B49 




86436 


3 


isji 


s 


fisS 


399 


8^0' 



I7J73979| -0934769 
17576000 16.1345155 
177795S1 



9903|ii 
10570824 



55153757 
1541 J 104 
J567»375 
SM34336 



'7.0293864 

.^lgP75 
.11714=8 
.1464383 
'7- 1755640 
.304^05 



■4473057 
455314S 
4633041 
4713736 

4871541 
4950653 






6! 5808443 



.6367054 
,6343874 
.64i85=J 
■ 6493998 

.6644437 



CUBE ROOTS A 



O RKCIPROCAIS, 



3" 


90000 


27000000 


p. 3105081 6 


swjKis 


. 003333333 


300 


301 


90601 




- 34935 iS 




■ ss 


301 


3M 


91=14 


?7^^ 


■378147" 








91S09 


.4068955 


7165700 


3300330 






91416 




.7: ^^t^ 6 
■ 9*8557 


7*39508 


32S9474 


304 


IS 


im 


SgSji 


?^. 


■"sa 


S 


g 


9548" 


295036^ 


:S 


7459967 

SIS 


3357359 


1 




96100 


a979iooo 




7*78995 




31D 




96751 


30DS0531 


ill 


7751690 




3IJ 


311 




^'4 


&n 


|f^ 








.7J00451 


7968844 


31S4713 


3M 


,31} 


i 


1=55873 
1554496 
1855013 


I7-74B33« 6 


8040951 


,003174603 


315 


3.S 
319 


» 
■'^.l 


V.SS. 
8156545 
8327714 


3164557 
3154574 
3144654 
3134796 


316 


3>o 




1768000 








330 




10J041 




: 9=647^ 




3115265 


Kl 


3» 


103684 


. 94435*4 


S541540 






3=3 




■.^^ 


,>:!SS 


8612110 

868=855 


^i 


324 


B 


;^l 


34^4597^ 


13.0577564 * 
■ 1^31413 


m^ 




•a 


^5 


106959 
107584 


III 


^^5 


^878^ 


1 


3»9 


108541 


■ 1383571 








330 


i^ 


365943^ 


.8.1659051 6 


'i^ 


■"S 


330 






[5508671 




3015048 




333 


iili 


36916037 


.5481876 


9313006 


3003003 








.5756669 


93a"33i 


■"11 


334 


1 


iii 


79KO^ 


IB. 3030052 6 
■ 33030^ 


9451496 


gi 


1 


i6M47i 




Si 




1 






38958519 




9726826 






34D 


;;^ 


.IS 


":;iC ' 


ss 


.Q02941176 


3*J 


3« 


ill 


40353607 


^S^W 7 


9931906 


3915453 




344 
3« 


40707584 
41781913 


i8:|74i756 7 

.'65^^ 


006796! 
0135791 
0271058 


2906977 

■«^551 

isi 


3 

347 


548 


151801 


ssss 


:« 


SSS 


348 

349 






45875000 


18.7081869 7 


0472987 


.003857143 


350 


i 


iiS 


43143551 


.•|S 


0673767 


1849003 

2Sj^ 


353 


i 


135316 


44361864 


s^ 


0^^? 


355 




«Ji8o?6 


0873411 


580898, 




3S9 


ill! 


s 


! 8944436 
.9508879 

.947=953 


1005885 


2801120 
5793596 
2785515 


1 





TABLE XXI .— sfiUASES. CUBES, SQUARE 




No. 


^ 


ug6» 


466s6o<B 

47045881 


18.9736660 7 


HD3674 


■*W 


IS 


36> 


'3'?S 






1269360 


^243? 


|6) 


363 


1317*9 






I3349»5 


3754821 


3B3 


3S4 


IJ1496 


4S2J8544 






2747253 
■ 002739726 


304 


S 


ii! 


as 


"■.{■^V4 ' 


■46^5 


lil 


1 


4943086J 


:;i^^: 


ilS 


2724796 


1 


3J» 
375 


1 


18951 =7 

23136M 

5734375 


.2873015 
19! 3649167 7 


1919663 


'"S3 

2673797 


37» 


37* 




53157376 




"jsh 


2659574 


3J7 




53532633 


;^^ 


2367971 


2652520 


377 


37a 


142884 

M3641 




:8;S 


SMS 


378 
379 


380 


144400 


S4872000 


19.4935887 7 


2431565 


.002631579 


3S0 


381 


145161 


55306341 




2621675 


2624672 


3S1 




W 


nrs 


■57^ 


26,0966 


a 






56633'04 


■5959179 


2684814 


26ati67 


384 


1 


57066625 

57S1M56 


.6723156 


2747S64 


■002597403 
2590674 
2583979 


1 






.6977156 


2936330 


gss 


389 


15'3" 




.7=30829 


2993936 


3B9 


»> 


!|^" 


IS 


19. 7484177 7 
-7737199 


« 


.002564103 
2557545 


390 


393 


153664 


.798,899 


3186114 






395 


i£i 


ggs 


.6242276 


III 


■"ii 


393 
399 


39* 

399 


158W 

iS9«>i 


6304479! 
63521199 


■9499373 
.9749844 


349M6^ 




*» 








3680630 




400 


401 




6448I10, 


.0249844 


3741979 


■ ae 


«» 


4« 


161604 


64964806 


■ 049M77 


3803,27 


4°l 




s 


65450S27 


.0748599 


3864373 


248139° 




*i4 


66^^416 




2463054 


404 

£1 


» 


ia» 


6?9l?3i2 


:S 


;i!S 


2457002 
2450980 


S 


409 


i67:S[ 


68417919 


4=19142 


2444988 


409 


4J0 
4" 


l68li» 
168921 
169744 


6692100a 
69426531 
69934528 


>o- 2484567 7 
.J977S31 


Ig 


.O024390a4 


si 


4'3 


17°569 






447034J 


2421308 


4'3 




171396 




■3469899 








4'9 


ii 

175561 


7!5>i7i3 
73034632 
73560059 


20.3715488 7 
■39607S1 


4S90J59 
4650223 

4769664 
4829242 




ill 

Si 

419 



CUBE ROOTS AND RECIPROCAI^S. 



No. 


Squares. 


Cubes. 


Square 
Roots. 


Cube 
Roots. 


Recipro- 
cals. 


No. 


430 


176400 


74088000 


20.4939015 


7.4888724 


.002380952 


420 


431 


177241 


74618461 


.5182845 


.4948113 
.5007406 
.5066607 


2375297 


421 


422 


178084 


75151448 


.5426386 


2369668 


422 


433 


178929 




.5669638 


2364066 


423 


434 


179776 


76225024 


.5912603 


.5125715 


2358491 


424 


435 


180625 


76765625 


20.6155281 


7.5184730 


.002352941 


425 


426 


181476 


77308776 


.6397674 


.5243652 


2347418 


426 


437 


182329 


77854483 


.6639783 


.5302482 


2341920 


437 
423 


438 


183 184 


78402752 


.6881609 


.5361221 


2336449 


439 


184041 


78953589 


.7123152 


.5419867 


2331002 


429 


430 


184900 


79507000 


20.7364414 


7.5478423 


.002325581 


430 


431 


185761 


80062991 


.7605395 


.5536888 


2320186 


431- 


432 


186624. 


80621568 


.7846097 


•5595263 


2314815 


432 


433 


187489 


81182737 


.8086520 


•5653548 


2309469 


433 


434 


188356 


81746504 


.8326667 


•5711743 


2304147 


434 


435 


189225 
190096 


82312875 


20. 8566536 


7.5769849 


.002298851 


435 


436 


82881856 


.8806130 


.5827865 


2293378 


436 


437 


190969 
191844 


83453453 
84027672 


.9045450 


.5885793 


2288330 


437 


438 


.9284495. 


•5943633 


2283105 


438 


439 


192721 


84604519 


.9523268 


.6001385 


2277904 


439 


440 


193600 


85184000 


20.9761770 


7.6059049 


.002272727 


440 


441 


194481 


85766121 


21.0000000 


.6116626 


2267574 


441 


443 


195364 


86350888 


.0237960 


.6174116 


2262443 


442 


443 


196249 


86938307 


.0475652 


•§231519 


2257336 


443 


444 


197 136 


87528384 


.0713075 


.6288837 


2252252 


444 


445 


198025 


88121125 


21.0950231 


7.6346067 


.002247191 


445 


446 


198916 


88716536 


.II8712I 


.6403213 


2242152 


446 


447 


199809 


89314623 


. 1423745 


.6460272 


2237136 


447 


448 


200704 


89915392 


. 1660IO5 


.6517247 


2232143 


448 


449 


201601 


90518849 


.1896201 


.6574138 


2227171 


449 


450 


202500 


91 I 25000 


21.2132034 


^•§§^°^3 


.002222222 


450 


451 


. 203401 


9173385 I 


. 2367606 


.6687665 


2217295 


451 


453 


204304 


92345408 


. 2602916 


•6744303 


2212389 


452 


453 


205209 


92959677 


.2837967 


.6800857 


2207506 


453 


454 


2061 16 


93576664 


.3072758 


.6857328 


2202643 


454 


^ 


207025 


94196375 


21. 3307290 


7.6913717 


.002197802 


455 


207936 


94818816 


•3541565 


.6970023 


2192982 


456 


457 


208849 


95443993 


•3775583 


. 7026246 


2188184 


458 


458 


209764 


96071912 


.4009346 


. 7082388 


2183406 


459 


210681 


96702579 


.4242853 


.7138448 


2178649 


459 


460 


21 1600 


97336000 


21.4476106 


7.7194426 


.002173913 


460 


461 


212521 


97972181 


. 4709106 


.7250325 


2169197 


461 


463 


213444 


9861 I 128 


.4941853 


.7306141 


2164502 


463 


463 


214369 


99252847 


.5174348 


.7361877 


2159827 


463 


464 


215296 
216225 


99897344 


.5406592 


.7417532 


2155172 


464 


465 


100544625 


21.5638587 


7.7473109 


.002150538 


n 


466 


217156 


loi 194696 


.5870331 


.7528606 


2145923 


% 


218089 


101847563 


.6101828 


.7584023 


2141328 


^^ 


219024 


102503232 


.6333077 


.7639361 


2136752 


468 


469 


219961 


103161709 


.6564078 


.7694620 


2132196 


469 


470 


220900 


103823000 


21.6794834 


7.7749801 


.002127660 


470 


471 


221841 


104487111 


. 7025344 


.7804904 


2123142 


471 


473 


222784 


105 154048 


.7255610 


.7859928 


21 18644 


472 


473 


223729 


105823817 


.7485632 


.7914875 


2114165 


473 


474 


224676 


106496424 


.7715411 


.7969745 


2109705 


474 


475 


225625 
226576 


107171875 


21.7944947 


7.8024538 


,002105263 


475 


476 


107850176 
10853 1333 


.8174242 


.8079254 


2100840 


476 


477 


227529 


.8403297 


;8ii8456 


2096436 


477 
478 


478 


228484 


109215352 


.8632111 


2092050 
2087683 


479 


229441 


109902239 


.8860686 


.8242942 


479 



213 





TABI^^ XXI.— SQUARES, CUBES, SQUARE 


ROOTS, 




No. 

1 


Squares. 


Cubes. 


Square 
Roots. 


Cube 
Roots. 


Recipro- 
cals. 


No. 


1 
480 


230400 


I 10592000 


21.9089023 


7-8297353 


.002083333 


-•f^ 


481 


231361 


111284641 


.9317122 


.8351688 


2079002 


^S' 


48a 


232324 


111980168 


.9544984 


.8405949 


2074689> 


^? 


483 


233289 


I 12678587 


. 9772610 


.8460134 


2070393 


483 


484 


234256 


"3379904 


22; 0000000 


.8514244 


20661 16 


484 


485 


235225 


114084125 


22.0227155 


7. 8568281 


.002061856 


<l 


486 


236196 


114791256 


.0454077 


.8622242 


2057613. 


486 




237169 


115501303 


.0680765 


. 8676130 


2053388 


^S 


488 


238144 


I 162 14272 


.0907220 


.8729944 


2049180 


488 


489 


239121 


116930169 


.1133444 


.8783684 


2044990 


489 


490 


240100 


z 17649000 


22. 1359436 


7.8837352 


.002040816 


490 


491 


241081 


"8370771 


.1585198 


.8890946 


2036660 


491 


49a 


242064 


"9095488 


. 181073O 


.8944468 


2032520 


49a 


493 


243049 


"9823157 


. 2036033 


.8997917 


2028398 


493 


494 


244036 


120553784 


.2261108 


.9051294 


2024291 


494 


495 


245025 


121287375 


22.2485955 


7.9104599 


.002020202 


495 


496 


246016 


122023936 


.2710575 


.9157832 


2016129 


496 


497 


247009 


122763473 


.2934968 


.9210994 


2012072 


^ 


498 


248004 


123505992 


.3159136 


.9264085 


2008032 


498 


499 


249001 


124251499 


.3383079 


.9317104 


2004008 


499 


500 


250000 


125000000 


22.3606798 


7.9370053 


.002000000 


500 


501 


251001 


12575 1501 


. 3830293 


. 9422931 


1996008 


501 


503 


252004 


126506008 


.4053565 


.9475739 


1992032 


50a 


503 


253009 


127263527 


.4276615 


.9528477 


1988072 


503 


504 


254016 


128024064 


.4499443 


.9581144 


1984127 


504 


505 


255025 


128787625 


22.4722051 


7.9633743 


.001980198 


505 




256036 


129554216 


.4944438 


.9686271 


1976285 


506 


507 


257049 


130323843 


.5166605 


•9738731 


1972387 


50Z 


508 


258064 


131096512 


.5388553 


.9791122 


1968504 


508 


509 


259081 


131872229 


.5610283 


.9843444 


1964637 


509 


510 


260100 


132651000 


22.5831796 


7.9895697 


.001960784 


510 


5" 


261 I 21 


133432831 


.6053091 


.9947883 


1956947 


5" 


51a 


262144 


134217728 


.6274170 


8.0000000 


1953125 


51a 


513 


263169 


135005697 


•6495033 


.0052049 


1949318 


5x3 


514 


264196 


135796744 


.6715681 


. 0104032 


1945525 


5M 


515 


265225 


136590875 


22.6936114 


8.0155946 


.001941748 


515 
5x6 


510 


266256 


137388096 


.7156334 


.0207794 


1937984 


5^7 


267289 


138188413 


.7376340 


.0259574 


1934236 


5x7 


518 


268324 


138991832 


.7596134 


.0311287 


1930502 


5x8 


519 


269361 


139798359 


.7815715 


.0362935 


1926782 


5x9 


530 


270400 


140608000 


22.8035085 


8.0414515 


.001923077 
1919386 


sac 


521 


271441 


141420761 


.8254244 


. 0466030 


sax 


53a 


272484 


142236648 


.8473193 


.0517479 


1915709 


53a 


523 


273529 


143055667 


.8691933 


1912046 


533 


524 


274576 


143877824 


.8910463 


.0620180 


1908397 


534 


525 


275625 


144703 125 


22.9128785 


8. 0671432 


.001904762 


536 


526 


276676 


145531576 


.9346899 


.0722620 


1901 141 
1897533 


527 


277729 


146363183 


.9564806 


.0773743 


sn 


528 


278784 


147197952 


.9782506 


.0824800 


1893939 


538 


529 


279841 


148035889 


23.0000000 


.0875794 


1890359 


539 


530 


280900 


148877000 


23.0217289 


8.0926723 


.001886792 


530 


531 


281961 


149721291 


.0434372 


.0977589 


1883239 


53X 


532 


283024 


150568768 


.0651252 


. 1028390 


1879699 


53a 


533 


284089 


151419437 


.0867928 


.1079128 


1876173 


533 


534 


285156 


152273304 


. 1084400 


.1129803 


1872659 


534 


535 


286225 


153130375 


23. 1300670 


8. 1180414 


.001869159 




536 


287296 


153990656 


. I516738 


. 1230962 


1865672 


537 


288369 


154854153 


. 1732605 


. I 281447 


1862197 


% 


538 


289444 


155720872 


. 1948270 


.1331870 


1858736 


539 


290521 


156590819 


.2163735 


. 1382230 


1855288 


539 



214 



„. 


Square.. 


Cubes. 


Ro"w' 


Cube 




S40 


^'*?' 


157464000 


13.1379001 


':|8g 


,001851853 


S40 


S4" 

5^ 


'^^ 


158340421 
!6j^5^ 




1848429 
1845018 


S41 


543 

i 


397025 


53' 3452351 


.J|i 


543 

544 


jgang 


.36664J9 






I4B 


Hi 


^ 


.3880311 


'Ml^s 


le^sf^ 


t^ 


s« 


301401 


'65469149 




.,88S41 


I8ai494 


549 


S33 


30J601 


igp 


""H 


.2130271 


■"1814882 

1808318 
1805054 


553 


1 


S3 

311364 
SlaiSi 


i?« 


.6431S0S 


■:Sg 


1798561 
1788909 


1 


s 


;^ 


Jfe848l 


33.^191 


8.2425700 


,001785714 
178553 1 


£ 


sfa 




177504313 








Sfa 




Li 


180361ns 


''':^^l 


:SSg 

ai«70!94 


{77^ 


1 


3i^24 


183550432 


■8327506 


;2864^ 


5760563 


563 


569 


353761 




■S537209 


1757469 


5«9 


g; 


SIS 


b:S 


^8746728 


8. sol 3444 

.2961903 


.001754386 
1751313 


571 


57" 


3S 


;^:??5i 


■9374184 


:^^ 


174S252 






19476 


.891.921. 


.9562971 


.3106941 


1742160 




St 


S? 




«3^ 9791576 


8.3^175 


■"lis 


^ 


Si 


33W84 


.92100033 

I93J00551 


;020Sj43 

■0416^ 


! 3299542 


1730 "» 


S! 


S79 








.3347353 


1727116 


579 


sf 


336400 


1951 12000 

.^176704 
201230056 

204336469 


34^ 083189 1 




,001724138 


Silo 


i 


838734 
339SS9 
341056 

£i 


:;X2 
14.1867735 


'3491556 

.3759068 
"3^^653 


171556? 

^{712329 

171^85 


1 

1 


590 

59' 

S 

594 


"t 


=05379000 


=4-2899156 


8.3872065 

.4061180 


,001694915 
16S6341 


590 

i 


^ 


S 


ia'^^ITs 


8 4108326 


■"1677852 


i 


S 


IsT^S 


si 


■433,'i834 


4249445 


:t?-^ 


Sl[ 


599 


35^.. 


«49'i799 


■4744765 


■429631^ 


1669,49 


»9 





TABL^ XXI.— SQUARES, CUBES, SQUARE ROOTS, 




No. 


Squares. 


Cubes. |J 


» 

[uare 
oots. 


Cube 
Roots. 


Recipro- 
cals. 


No. 


600 


360000 




.4948974 


8.4343267 
.4390098 


.00x666667 


600 


3IOO00O00 24 


fox 


361201 


21708180I 


.5153013 


16(53894 


fox 


60a 


362404 


218167208 




.4436877 
.4483605 


1661130 


6aa 


6q3 


363609 


219256227 


,5560583 


1658375 
1655629 


603 


604 


364816 


220348864 


.5764115 


.4530281 


604 


!SI 


366025 
367236 


221445125 24 
222545016 


.5967478 
,6170673 


8.4576906 
.4623479 


.001652803 
1650165 


^ 


607 


368449 


223648543 


.6373706 


. 4670001 


1647446 


607 


608 




224755712 


.6576560 


.4716471 


1644737 


608 


609 


370881 


225866529 


.6779254 


.4762892 


X642036 


609 


6zo 


372100 


226981000 24 


.6981781 


8.4809261 


•~» 


6zo 


6x1 


373321 


22809913I 


.7184142 


•4855579 


611 


6X3 


374544 


229220928 




.4901848 


1633987 


6X2 


6x3 


375769 


230346397 


^7588^8 


.4948065 


1631321 


6x3 


6x4 


376996 


231475544 


.7790234 


.4994233 


1628664 
.001626016 


614 


6x5 
6x6 


378225 


23260837$ 24 


■7991935 


8.5040350 


615 


379456 


233744«96 
2348851 13 


8193473 


.5086417 


1623377 


6x6 


6x7 


380689 


.8394847 


.5132435 


1620746 


6x7 


6x8 


381924 


236029032 


.8596058 


.5178403 


1618123 


6x8 


6xg 


383161 


237176659 


.8797106 


.5224321 


1615509 


619 


690 


384400 


238328000 24. 


8997992 


8.5270189 


.001612903 


6ao 


63X 


385641 
386884 


239483061 


9198716 


.5316009 


16 10306 


631 


6a3 


240641848 


9399278 


.5361780 


16077 I 7 


633 


633 


388129 


241804367 
242970624 


9599679 


.5407501 


1605156 
1602564 


633 


634 


389376 
390625 


9799920 


„• 5453173 


634 


625 


244140625 25 


0000000 
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CUBB ROOTS AND RBCIPROCAU 
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TABI.K XXIV.— RISE PER MII^E OP VARIOUS GRADES 
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TABI^E XXV.— EI.KVATION OF OUTER RAII^ ON CURVES. 
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50 


55 


60 

lA" 


65 


tfi^o" 


A" 


A" 


i" 


A" 


A" 


1" 


4" 


44" 


41" 


I" 

1 


If" 


X 


A 


i 


i 


A 


A 


H 


lA 


lA 


I* 


2 


2| 


24i 


X 30 


i 


i 


1 


1 


i 


lA 


lA 


2 


24 


3 


3A 


4A 


a 


i 


A 


i 


H 


lA 


i| 


24 


244 


3A 


4 


4i 


5A 


a 30 


A 


1 


H 


I 


li 


2 


2| 


3A 


44 


5 


54« 


641 


3 


A 


A 


H 


li 


i| 


2A 


3A 


4 


44« 


6 


74 


8i 


330 


i 


h 


it 


lA 


2A 


241 


344 


444 


52 


7 


8A 




4 


i 


A 


lA 


If 


3l 


34 


44 


5A 


64 


8 


94 




430 


A 


ii 


lA 


I* 


2H 


3l 


41 


6 


7A 


9 






5 


A 


1 


lA 


2A 


2« 


4A 


54 


644 


84 


10 






530 


f 


H 


lA 


2j 


3i 


4A 


54i 


7i 


9A 








6 


1 


1 


lA 


2i 


3A 


4l 


6A 


8 


9l 








630 


A 


i« 


iH 


2i> 


3l 


54 


64 


844 










7 


A 


lA 


i| 


2i 


44 


51 


7» 


9i 










730 


i 


1* 


2 


3A 


4A 


6A 


7H 












8 


* 


lA 


2* 


3A 


41 


6A 


8A 












830 


A 


li 


2i 


3} 


5A 


6J 


9 












9 


A 


lA 


2| 


3H 


5A 


74 


94 












930 


t 


lA 


2i 


3H 


5l 


744 








• 




■ 


zo 


H 


li 


2« 


44 


5i« 


8A 














zo 30 


H 


lA 


2i 


4A 


6i 


84 












■ 


zz 


1 


If 


2« 


4A 


64 


84 














zz 30 


1 


iH 


3A 


4i 


6i« 


9A 














za 


il 


If 


3A 


4i« 


74 


944 














za 30 


H 


I* 


3A 


5i 


7A 














■ 


IS 


1 


iH 


3A 


51 


7H 
















Z330 


1 


2 


3A 


5A 


8 


. 














M 


U 


^A 


3H 


52 


8A 
















Z4 30 


H 


2i 


3ii 


6 


84 
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TABI.K XXVI.— INCHES IN DECIMAIvS OF A FOOT. 



In. 


o 


X 


a 


3 


4 


5 


6 


7 


8 


9 


xo 


XX 


In. 




o 


Feet 


•0833 


.1667 


.2500 


•3333 


.4167 


.5000 


•5833 


.6667 


.7500 


.8333 


.9167 







^ 


.0036 


.0859 


•1693 


.2526 


.3359 


• 4193 


.5026 


• 5859 


.6693 


.7526 


.8359 


•9193 


^ 




A 


.0052 


.'0885 


.1719 


.2552 


.3385 


.4219 


.5052 


• 5885 


.6719 


.7552 


.8385 


.9219 


A 




A 


.0078 


.0911 


.1745 


.2578 


• 34" 


.4245 


.5078 


• 59" 


.6745 


.7578 


.8411 


.9245 


A 




i 


.0104 


.0938 


.1771 


.2604 


.3438 


.4271 


.5104 


.5938 


.6771 


.7604 


• 8438 


.9271 


i 




A 


.0130 


.0964 


.1797 


.2630 


.3464 


.4297 


•5130 


•5964 


.6797 


.7630 


.8464 


.9297 


A 




A 


.0156 


.0990 


.1823 


.2656 


.3490 


.4323 


•5156 


•5990 


.6823 


.7656 


.8490 


.9323 


A 




^ 


.0182 


.1016 


.1849 


.2682 


.3516 


.4349 


.5182 


.6016 


.6849 


.7682 


.8516 


.9349 


^ 




i 


.0208 


.1042 


.1875 


.2708 


.3542 


.4375 


.5208 


.6042 


.6875 


.7708 


• 8542 


.9375 


i 




A 


.0234 


.1068 


.1901 


.2734 


.3568 


.4401 


.5234 


.6068 


.6901 


• 7734 


.8568 


.9401 


A 




T*^ 


.0260 


.1094 


.1927 


.2760 


.3594 


.4427 


.5260 


.6094 


.6927 


.7760 


•8594 


.9427 


A 




H 


.0286 


.1120 


.1953 


.2786 


.3620 


.4453 


.5286 


.6120 


• 6953 


.7786 


.8620 


.9453 


U 




1 


.0313 


.1146 


.1979 


.2813 


.3646 


• 4479 


•5313 


.6146 


.6979 


.7813 


.8646 


.9479 


1 




i$ 


.0339 


.1172 


.2005 


.2839 


.3672 


.4505 


•5339 


.6172 


.7005 


.7839 


.8672 


.9505 


H 




/« 


.0365 


.1198 


.2031 


.2865 


.3698 


.4531 


•5365 


.6198 


• 7031 


• 7865 


.8698 


.9531 


A 




H 


.0391 


.1224 


.2057 


.2891 


.3724 


•4557 


•5391 


.6224 


.7057 


.789X 


.8724 


.9557 


il 




i 


.0417 


.1250 


.2083 


.2917 


•3750 


.4583 


.5417 


.6250 


.7083 


.7917 


• 8750 


.9583 


i 




li 


.0443 


.1276 


.2109 


.2943 


.3776 


.4609 


.5443 


.6276 


.7109 


.7943 


.8776 


.9609 


H 




A 


.0469 


.1302 


.2135 


.2969 


.3802 


• 4635 


•5469 


.6302 


.7135 


.7969 


.8802 


.9635 


A 




i$ 


.0495 


.1328 


.2161 


.2995 


.3828 


.4661 


•5495 


.6328 


.7161 


•7995 


.8S28 


.9661 


ii 




1 


.0521 


• 1354 


.2188 


.3021 


.3854 


.4688 


.5521 


.6354 


.7188 


.8021 


.8854 


.9688 


1 




li 


.0547 


.1380 


.2214 


.3047 


.3880 


.4714 


• 5547 


.6380 


.7214 


.8047 


.8880 


.9714 


» 




H 


.0573 


.1406 


.2240 


.3073 


.3906 


.4740 


.5573 


.6406 


.7240 


.8073 


.8906 


.9740 


U 




§3 


.0599 


.1432 


.2266 


.3099 


.3932 


.4766 


• 5599 


.6432 


.7266 


.8099 


.8932 


•9766 


ii 




1 


.0625 


.1458 


.2292 


• 3125 


.3958 


.4792 


.5625 


.6458 


.7292 


.8125 


• 8958 


.9792 


1 




1$ 


.0651 


.1484 


.2318 


.3151 


.3984 


.4818 


• 5651 


.6484 


.7318 


.8151 


.8984 


.9818 


II 




ii 


.0677 


.1510 


.2344 


.3177 


.4010 


.4844 


.5677 


.6510 


• 7344 


.8177 


.9010 


•9844 


H 




%i 


.0703 


.1536 


.2370 


.3203 


.4036 


.4870 


• 5703 


.6536" 


.7370 


.8203 


.9036 


.9870 


H 




i 


.0729 


.1563 


.2396 


.3229 


.4063 


.4896 


.5729 


.6563 


■7396 


.8229 


.9063 


.9896 


f 




II 


.0755 


.1589 


.2422 


.3255 


.4089 


.4922 


• 5755 


.6589 


.7422 


.8255 


.9089 


.9923 


H 




H 


.0781 


.1615 


,2448 


.3281 


.4115 


.4948 


.5781 


.6615 


.7448 


.8a8x 


.9"5 


.9948 


H 


1 


ii 


.0807 


.1641 


.2474 


.3307 


.4141 


.4974 


•5807 


.6641 


.7474 


.8307 


.9141 


•9974 


tt 




In. 





X 


3 


3 


4 


5 


6 


7 


8 


9 


xo 


XX 


tn. 
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TABLE XXVII.— MIDDLE ORDINATES FOR CURVING RAILS. 





Curve 


Length of Rail 
























- 






ao 


aa 


H 


a6 


a7 


28 


ag 


30 


33 


45 


60 


! 


oogo' 


A" 


A" 


A" 


A" 


i" 


i" 


4" 


4" 


4'' 


4" 


4" 


! 


I 


i 


i 


1 


A 


A 


A 


4 


4 


A 


4 


iS 




I 30 


A 


A 


i 


i 


A 


A 


A 


S 


A 


iS 


lA 




2 


A 


i 


A 


1 


1 


A 


A 


4 


A 


lA 


i| 




2 30 


i 


A 


1 


A 


i 


i 


A 


A 


14 


lA 


2S 


■ 


3 


A 


i 


. A 


i 


A 


S 


i4 


i4 


4 


lA 


2iS 


j 


3 30 


i 


A 


h 


1 


H 


H 


1 


iS 


I 


14 


3A 


1 


4 


/« 


i 


1 


ii 


1 


is 


1 


iS 


14 


24 


3i 


f 


43° 


i 


A 


H 


ii 


i 


n 


I 


lA 


lA 


2S 


44 


5 


i 


1 


1 


« 


H 


I 


14 


lA 


lA 


2S 


4i4 


1 


5 30 


A 


H 


ii 


I 


lA 


14 


lA 


lA 


lA 


2iS 


5A 


1 


6 


1 


1 


1 


lA 


li 


li 


lA 


lA 


ii4 


3A 


5S 




6 30 


ii 


ii 


I 


14 


li 


lA 


lA 


lA 


14 


3A 


64 


' 


7 


1 


1 


lA 


li 


lA 


lA 


lA 


IS 


2 


3i4 


6S 




7 30 


H 


H 


li 


lA 


lA 


lA 


IS 


If 


24 


4 


7A 


■ 


8 


U 


I 


lA 


lA 


li 


iS 


'i 


li 


24 


44 


7A 


- 


830 


I 


lA 


lA 


li 


IS 


IS 


i| 


2 


2A 


44 


8 




9 


H 


li 


i| 


lA 


iH 


iS 


2 


24 


2A 


4| 


84 


1 


9 30 


I 


lA 


lA 


iH 


lis 


lis 


2A 


21 


2i4 


5A 


848 




10 


lA 


li 


ih 


i| 


iH 


2A 


2A 


23 


2i 


5A 


9A 




xo 30 


li 


lA 


lA 


a 


2 


24 


2A 


24 


3 


5A 


9l 




XX 


I* 


If 


iH 


ifS 


24 


24 


2A 


2A 


34 


5iS 


lof 




XI 30 


lA 


lA 


i| 


2 


2A 


2S 


2A 


2i4 


34 


64 


lolS 




12 


li 


li 


m 


2i 


2A 


2A 


2S 


2if 


3A 


6S 


"A 
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lA 


lA 


i| 


2A 


2S 


2A 


2i 


2iS 


3A 


6S 


III 


" 


13 


If 


If 


iH 


2A 


2i 


2i4 


2| 


3A 


3i4 


64 


124 




1330 


lA 


iH 


2A 


2f 


2A 


2i 


3 


3A 


Zl 


74 


I2i 




14 


lA 


If 


2j 


2i 


2H 


2S 


3A 


3A 


4 


7A 


I3A 




14 30 


I* 


iH 


2A 


2A 


2| 


3 


3i*a 


3A 


44 


7i4 


I3i4 



Curve 



0O30' 

X 

X 30 
a 

a 30 
3 

3 30 
4 

4 30 

5 

5 30 
6 

6 30 

7 

7 30 
8 

8 30 

9 

9 30 

10 
XO 30 

XX 

XX 30 
xa 
xa 30 

13 

13 30 

14 

14 30 
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TABIyE XXVIII.— STADIA REDUCTIONS, HORIZONTAL & VERTICAI*. 
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TABI.E XXVIII.— STADIA REDUCTIONS, HORIZONTAI, & VERTICAI, 
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TABLE XXIX.— 
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I 21 

I 54 
3 40 


i'o8" 
I 19 

1 38 

2 24 

5 40 


I' 39" 

1 57 

2 34 

4 38 


2' 02" 

2 29 

3 29 
8 15 


30" 
35 
43 
56 

I'27 


36" 
42 

,51 
i'o9 

I 46 


44" 

I'oi 

1 23 

2 12 


,52" 
roc 

I 13 

1 40 

2 52 


I '02" 
I 12 

1 28 

2 05 
4 01 


i'i4" 
I 26 

1 47 

2 40 

6 30 


I '29" 

1 45 

2 15 

3 39 
16 19 

-10° 


I '49" 
2 01 

256 

5 37 


2' 18" 

4 08 
11 18 


+20° 


+ 15° 


+ 10° 


+ 5° 


0° 


-5° 


-15^ 


— 20°l 



234 



TABLE XXIX.— MEAN REFRACTIONS IN DECLINATION. 



1 

•a 

3 

« 



O 

»o 

1 

1 


CO 



lO 



»o 
to 

V 

o 

CO 



to 



O 

o 
CO 



VO 



to 

VO 


biB 

C 
< 

o 
X 

oh 

a 

3 
4 
5 

oh 

a 
3 
4 
5 

oh 

a 

3 

4 

5 

oh 

a 

3 
4 
5 

oh 

a 

3 

4 

5 

oh 

a 
3 
4 
5 

oh 

a 

3 

4 
5 


DECLINATIONS. 


+ 20° 


+15° 


+ 10° 


+5° 


0° 


-5° 


-10° 


-15° 


—20° 


33" 

38 

47 

l'02 

1 30 


40" 

I' 14 
I 51 


48'' 

I'oi 
1 29 
2 19 


.57" 
i'o6 

I 48 
3 04 


I' 08" 

1 18 
136 

2 16 
4 22 


I' 21" 

1 35 

2 29 

^5? 
7 28 


1'39" 

1 57 

2 31 
4 18 

24 10 


2' 02" 

2 28 

3 23 

6 59 


2' 36" 

3 19 
5 02 

1947 


36" 

43 

50 

I' 05 

I 34 


44" 

I'oo 
I 18 
156 


52" 

,59 
I'll 

1 35 
2 27 


I '02" 
I II 

1 26 

2 10 

3 16 


I' 14" 
I 26 

1 45 

2 28 

4 47 


I '29" 

1 42 

2 II 

3 19 
8 52 


i'49" 
2 23 

2 51 
4 53 


2' 18" 

2 49 

?58 
842 


3' 05" 

3 55 
6 22 


40" 
46 

55 

I'lO 

I 37 

44" 
50 

I'll 
I 41 


48" 

55 
i'o6 

1 23 

2 01 


57" 

i'o5 
I 19 

1 42 

2 34 


I '08" 
I 18 

1 35 

2 06 

3 28 


1'2I" 

1 34 
158 

2 43 
5 15 


I '39" 

1 56 

2 30 
344 

10 18 


2'02" 

2 30 

3 21 

5 49 


2' 36" 

3 15 

4 58 

12 41 


3' 33" 
4 47 
9 19 


52" 

I'lO 

1 25 

2 06 

,57" 
i'o4 

I 15 

1 34 

2 II 


1'02" 

I II 
I 24 

1 43 

2 42 


i'i4" 
I 25 

1 42 

2 10 

3 42 


r29" 

1 43 

2 07 
2 50 
5 46 


i'49" 
2 09 

2 43 

3 55 
12 26 


2' 18" 

2 47 

3 45 
6 14 


3' 05" 

351 

550 
14 49 

■ 


4 37" 
6 04 
12 47 


48" 

i'o3 
I 18 

I 45 


I '08" 
I 17 
1 30 

1 56 

2 50 


I'2I" 

I 33 

1 51 

2 28 

3 57 


I '39" 

1 54 

2 20 

3 18 
6 21 


2' 02" 
.2 24 

3 04 

4 50 
15 32 


2' 36" 

3 12 

4 24 
853 


3' 33" 
4 38 • 
7 31 


5' 23" 
8 15 
24 44 


52" 
■^58 
i'o7 
I 23 
I 48 

,57" 
i'o3 

I 12 

I 27 

I 52 


I '02" 
I 09 
I 23 

1 40 

2 17 


I' 14" 

1 23 
138 

2 05 

2 59 

I' 21" 

131 

1 46 

2 13 

3 08 


1'29" 

1 41 

2 01 
2 40 
4 14 


I' 50" 
2 06 

2 35 

3 40 
7 03 


2' 18" 

2 43 

3 30 
5 37 


3' 00" 
3 44 
5 16 
II 50 


4' 17" 
5 50 
10 24 


7' 13" 
12 44 


I' 08" 
1 16 
I 27 

1 47 

2 22 


I '39" 

1 52 

2 12 

2 54 
4 30 


2' 02" 
2 21 
2 52 

4 05 
7 52 


2' 36" 

3 07 

4 02 
6 40 


3' 33" 
428 

633 


5' 23" 
7 44 


lo'Si" 


%. oh 

o 1 3 

«>• 4 

^ I 5 


l'02" 
I 08 
I 17 

132 
I 56 


1' 14" 
I 22 

1 34 

^ 53 

2 28 

I' 21" 
I 29 

1 43 

2 00 

2 33 


I' 29" 
I 40 

1 55 

2 23 

3 17 


I' 50" 
2 03 

2 26 

3 M 

4 40 


2' 18" 

2 39 

3 14 

4 35 
851 


3'oo" 

3 37 

4 44 
8 05 


4'17" 
5 32 
8 34 


7' 13" 
II 28 




o 
O 


oh 

a 

3 

4 

5 


I '08" 
I 14 

1 23 

137 

2 02 


I' 39" 

1 50 

2 05 

2 34 

3 27 


2' 02" 

2 18 
2 41 
328 

5 11 


2' 36" 

3 00 

3 41 

5 20 

10 05 


3' 33" 

4 17 

5 59 
10 12 


5' 23" 

7 13 
12 15 

-10° 


lo'si" 




4-20° 


+ 15° 


+ 10° 


+5° 


0° 


-5° 


-15° 


-20° 
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TABLE XXX.- 


TRIil.O0I.iR RRISMS. 


cu 




ts. 




I so FEHT. 




WIDTH 


— 


4 


S 


e 


7 


8 


9 


3. 

4 


1 

! 

9 
1 

5 

1 

I 




•I 
8 
S 

1 

1 
1 

£ 

1 
54 

8 


'; 

; 

( 
J 


i 

93 

i 

i 

i 

1 

37 
56 
93 

1 
S 

i 
56 


1:67 

jIso 

1:8 

3-«9 

ii 

l:g 

1 
l:S 

8.fi9 
9. '7 

i::g 

iil 

iil 

g;S 
.3.89 

14:4* 
1 


i 

i 
1 

ji 

ii 

J5 


i 
i 

33 

70 

i 

2 
78 

s 
i 

33 
81 

s 

93 

S 

78 

'5 


\ 

7 
i 

13 

■; 

ii 

15 

1 


<6 
93 

i| 

78 
70 
17 
63 

i 
I! 

u 

04 
96 

13 
69 

67 

H 

i 
83 

*9 

1 


; 

! 
1 

i 

'1 

i 
1 


S6 
7S 

s 

Sj 
67 
78 

67 
7I 

! 

67 
78 

67 
78 

s 

56 

67 

79 
89 

S* 
67 
78 


3 
5 

1 

9 

i 
i 

'3 
M 
"5- 

i 

3' 

33 
34 

1 

38 


65 
30 

83 
48 

67 
3" 

! 
1 

i 

|7 

16 

76 

)6 

35 

65 
30 


il 

J9 

1 
1 

34 

1 
37 

3! 

4- 


4's 
9* 

63 

85 

07 
81 
56 
30 

r. 

16 

96 

63 

1 
1 

ii 
96 


i 

i 

j 
16 
» 

1 
11 

i 

3» 

i 
f 

'i 

8 


1 

so 

1 

67 

8^ 
67 

1 
1 

67 
33 

8^ 
67 

! 




'•'I'M 




t 








s 



















TABLE XXX.-TR1ANGULAR PRISMS. CU. YDS. PER 


50 FH 


EX. 


_ 




WIDTH 


:^ 


I 


5 


6 


7 


8 


9 


'S 


a 
















T.' 


11.11 


,667 


tl 33 


sis 


33. 33 


38.89 


44.(4 


5000 






Ills" 






II 


33-89 


39-54 


45 




50:83 










H 


11.48 






=8.70 






15 


93 












83 


11.67 




so 








4^:83 


46 


s? 




-3 






i 




11. Ss 


17 


78 


«.70 


^61 


gs 


41.48 


47 




53-33 




t 


5 


1 






is 


06 




3009 


)";S 


48 


■5 




*-l 




a 








18 


i? 








36.67 


4f 


S9 




.6 




7 










34.81 




ra 




43.43 




63 


55- S3 


.7 




a 


1 


30 


;t^ 


19 


89 
17 


Vi 


3' 


48 


11 




y 


37 


56.67 


.S 










11,96 






S5.93 




41 


38.89 


i:I 


5' 


8s 


58.33 


7.0 






1 




13.15 


ij 




iS-j° 


3; 


87 


^■™ 






59. '7 






3 


; 


a 






^ 


36. S7 




g 


40:56 


46.67 
47-3' 


54 


^ 


60.00 
60.83 


'a 


1 


\ 


{ 


Is 

14.07 


31 


s 


Si 


3- 


7J 


41:67 


49.36 




81 


61.67 


':i 




1 




'3 


14.36 




39 


tg 


3; 


65 


43:^ 




57 


04 


64.17 


.7 




S 










67 


3S 




Si? 




% 


78 




.a 










'■J.6J 




94 


39.36 


36 








65.83 








; 










39.63 








51.85 


i 


36 


66.67 


B.0 








50 






5S 


30. «. 




























78 




g 


96 


gs 






74 














11 








43 


53- So 




43 


59.17 


.3 




4 


; 




»; 


8 

89 


31.11 


3t 


89 


46.67 












a 


i 


: 


% 


15.93 




!!:« 






«:?! 


11 


6: 


96 


B, 


•il 




J 


1 




16.11 


3) 


'7 


33.13 


41 




£13 






73.50 


.7 




S 


1 




16,30 






£? 








(■I 






.8 










16,43 










.49-44 


57! 69 


65 


93 






9 




s 


33 


16,67 


'5 




33.33 




67 


50.00 


n 

g:i 






75-00 






\ 


1 


5J 


16. 85 




56 


33.70 


% 


59 


5^-S6 


U 


15 


n 


•_l 








61 




i 


S3 


34.44 


4: 


06 


siiej 




89 


77-50 


■ 3 






1 


70 






34.8. 




S:' 


52. 3^ 


60.93 


6< 


63 


78-33 




« 


5 


1 


So 


1 


* 


i 




t 


98 


53.7a 


63:33 

63.87 




85 


80.83 














|; 






37 




63.53 






a,.67 




9 












36.67 




S3 




64.1; 


73 


33 


83.50 








i 


36 


18.53 


!7 


78 




4ii 


30 


%t 


64.81 


7' 




83.33 














9S 






46 




liS 


















18:89 






I1 






56.67 


7; 


56 










! 


g 








i; 


*9 


57-33 


66.76 


71 


30 


85.83 










I?:^ 






jh!^ 


48 


15 


57-78 


67-41 






8i.67 






S 


9.72 


■il 


^ 




4! 




58-33 


58.06 


7; 






10. J 




i 


9.S1 












58.89 


68.70 


76 






.6 




! 


^1 


™ 


30! 00 


^ 


» 


^:S 


» 


00 


as 


69.3s 

70.00 


i 


00 


^:» 


:i 




9 
















46 


60.56 


70.65 






90.83 










'1 


20.37 




g 




^ 


93 




71.30 


1' 


4a 


9.-67 










j8 


JO. 56 










61.67 




a3 














37 








41.4a 












96 












46 






94 


41.es 


5' 






73.14 


8; 




94-17 






J 


Jo 


t. 


alili 


31 


43.31 

*4:|l 


5; 


78 


ii 


73.89 


i! 


** 


95-00 


"J 








V- 
















'A 

87 


! 


.6 




1 


is 


83 


H'^ 


3; 


i 


43.33 
43.70 


1 


63 


i'i 


ll 


?:S 


:5- 




9 




























■9| 




^^ 


' 


3 


~4"l"~5~ 


6 


7 


■"TTT" 





TABLE XXX.-' 


FRIANGULAR PRISMS. CU. YDS. PKR 50 FEET. 




WIDTH 




z 


2 


3 


> M ^ 


7 


8 


9 




4 5 







Hght 




















Hght 




















X3.0 


II. II 


22.22 


33.33 
33.61 


44.44 


55.56 


66.67 


77.78 


88.89 


100.00 


12.0 


.X 


11.20 


22.41 


44.81 


56.02 


67.22 


78.43 


89.63 


100.83 


.X 


.3 


11.30 


22.59 


33.89 


45.19 


56.48 


5Z-78 


79.07 


90.37 


101.67 


.3 


.3 


11.39 


22.78 


34.17 


45.56 


56.94 


68.33 


79.72 


91. II 


102.50 


.3 


.4 


11.48 


22.96 


34-44 


45.93 


57.41 


68.89 


80.37 


91.85 


103.33 


.4 


":l 


11.57 


23.15 


34.72 


46.30 


57.87 


69.44 


81.02 


92.59 


104.17 


.,.| 


11.67 


23.33 


35.00 


46.67 


58. 33 


70.00 


81.67 


93-33 


105.00 


:l 


11.76 


23.52 


35.28 


47.04 


58.80 


70.56 


82.31 


94.07 


105.83 


.7 


11.85 


23.70 


35.56 
35.83 


47.41 


59.26 


71-11 


82.96 


94.81 


106.67 


.8 


9 


11.94 


23.89 


47.78 


59.72 


71.67 


83.61 


95.56 


107.50 


.9 


X3.0 


12.04 


24.07 


36.11 


48.15 


60.19 


72.22 


84.26 


96.30 


108.33 


X3.0 


.X 


12. 13 


24.26 


36.39 


48.52 


60.65 


72.78 


84.91 


97.04 


109.17 


.X 


.3 


12.22 


24.44 


36.67 


48.89 


61. II 


73.33 


85.56 


97.78 


110.00 


.3 


.3 


12.31 


24.63 


36.94 


49.26 


61.57 


73.89 


86.20 


98.52 


110.83 


.3 


.4 


12.41 


24.81 


37.22 


49.63 


62.04 


74.44 


86.85 


99.26 


111.67 


.4 


"^J 


12.50 


25.00 


37.50 


50.00 


62.50 


75.00 


87.50 


100.00 


112.50 


''i 


12.59 


25.19 


37-78 


50.37 


62.96 


75.56 


88.15 


100.74 


113.33 


•7 


12.78 


25.37 


38.06 


50.74 


63.43 


76.11 


88.80 


101.48 


114. 17 


:l 


.8 


25.56 


3f-33 


51.11 


63.89 


76.67 


89.44 


102. 22 


115.00 


9 


12.87 


25.74 


38.61 


51.48 


64.35 


77.22 


90.09 


102.96 


"5.83 


.9 


X4.0 


12.96 


25.93 


38.89 


51.85 


64.81 


77.78 


90.74 


103.70 


116.67 


X4.0 


.X 


13.06 


26.11 


39.17 


52.22 


65.28 


78.33 


91.39 


104.44 


117.50 


.X 


.a 


13.15 


26.30 


39.44 


52.59 


65.74 


78.89 


92.04 


105. 19 


118.33 


.3 


.3 


13.24 


26.48 


39-72 


52.96 


66. 20 


79.44 


92.69 


106.67 


119.17 


.3 


.4 


13.33 


26.67 


40.00 


53-33 


66.67 


80.00 


93.33 


120.00 


.4 


""■A 


13.43 


26.85 


40.28 


53-70 


67.13 


80.56 


93.98 


107.41 


120.83 


'\i 


13.52 


27.04 


40.56 


54-07 


f7-59 


81. II 


94.63 


108.15 


121.67 


:l 


13.61 


27.22 


40.83 


54-44 


68.06 


81.67 


95.28 


108.89 


122.50 


:l 


13.70 27.41 


41.11 54.81 


68.52 


82.22 


95.93 
96.57 


109.63 


123.33 


'9 


13.80 


27.59 


41.39 


55.19 


68.98 


82.78 


110.37 


124.17 


.9 


15.0 


11^ 


27.78 


41.67 


55.56 


69.44 


83.33 


97.22 


III. 11 


125.00 


15.0 


.X 


27.96 41.94 


55.93 


69.91 


83.89 97.87 


III. 85 


125.83 


.X 


.3 


14.07 


28.15 


42.22 


56.30 


70.37 


84.44 


98.52 


112.59 


126.67 


.3 


.3 


14.17 


28.33 


42.50 


56.67 


70.83 


85.00 


99.17 


113.33 


127.50 


.3 


.4 


14.26 


28.52 


42.78 


57.04 


71.30 


85-56 


99:81 


114.07 


128. 33 


.4 


.5J 


14.35 


28.70 


43.06 


57.41 


71.76 


86.11 


100.46 


114.81 


129. 17 


X5.| 


14.44 


28.89 


43.33 


57.78 


72.22 


86.67 


lOI. n 


115.56 


130.00 


.7 


14.54 


29.07 


43.61 


58.15 


72.69 


87.22 


101.76 


H6.30 


130.83 


:I 


.8 


14.63 


29.26 


43-89 


58.52 


73.15 


!Z-78 


102.41 


117.04 


131.67 


.9 


14.72 


29.44 


44.17 


58.89 


73.61 


88.33 


103.06 


117.78 


132.50 


.9 


x6.o 


14.81 


29.63 


44.44 


59.26 


74.07 


88.89 


103.70 


118.52 


133.33 


x6.o 


.X 


14.91 


29.81 


44.72 


59.63 


74.54 


89.44 


104. 35 


119.26 


134.17 


.X 


.3 


15.00 


30.00 


45.00 


60.00 


75-00 


90.00 


105.00 


120.00 


135.00 


.3 


.3 


15.09 


30.19 


45.28 


60.37 


75.46 


90.56 


105- 65 


120.74 


135.83 


.3 


.4 


15.19 


30.37 


45.56 


60.74 


75.93 


91. II 


106.30 


121.48 


136.67 


.4 


'*:i 


15.28 


30.56 


45.83 


61. II 


76.39 


91.67 


106.94 


122.22 


137.50 


'«i 


15.37 


30.74 


46.11 


61.48 


76.85 


92.22 


107.59 


122.96 


138.33 


.7 


15.46 


30.93 


46.39 


61.85 


77.31 


92.78 


108.24 


123. 70 


139. 17 


:J 


.8 


15.56 


31." 


46.67 


62.22 


77.78 


93.33 


108.89 


124.44 


140.00 


.9 


15.65 


31.30 


46.94 


62.59 


78.24 


93.89 


109.54 


125. 19 


140.83 


.9 


X7.0 


15.74 


31.48 


47.22 


62.96 


78.70 


94.44 


no. 19 


125. 93 


141.67 


17.0 


.X 


15.83 


31.67 


47.50 


63.33 


79.17 


95- 00 


110.83 


126.67 


142.50 


• X 


.3 


15-93 


31.85 


47-78 


63.70 


79.63 


95-56 


111.48 


127.41 
128. 15 


143.33 


.3 


.3 


16.02 


32.04 


48.06 


64-07 


80.09 


96.11 


112. 13 


144. 17 


.3 


.4 


16. II 


32.22 


48.33 


64.44 


80.56 


96.67 


112.78 


128.89 


145.00 


.4 


"^il 


16.20 


32.41 


48.61 


64.81 


81.02 


97-22 


113.43 


129. 63 


145-83 


r7.| 


16.30 


32.59 


48.89 


65.19 


81.48 


97.78 


114.07 


130.37 


146.67 


•7 


16.39 


32.78 


49.17 


65.56 


81.94 


98.33 


114.72 
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M 11 CS N to to "»!■ 


too OvO r^-tt^io ONOO 
■^tor^iiNtoiO r-» o 
lOvO t^OO On O M N to lO 

1.^ I-I 11 H tl 


tOtOONiiOO OOO N wvO 
*00 NOO I?0vO *fi o 
VO t^ On O « *iOr>.ONw 
liiiliC4NNMMr4tO 




lO On tovo O -^OO N NO O 


•<^00 M »OONtOt>.ii ioon 


tONO O *00 NvO O *00 


o 

• 




VO t^ On O t«» to -^NO r^ ON 


O <i to -^ to l>.00 O 1 (S 
NCJNWNOINCOtOtO 


* lO t-»O0 On n N * iOnO 

tototototo**^** 
NO *oo r^ N to ON o t- o 


o 

• 


• 


Oi^OQOMMVOvONtO 


O tOM lO T^O^ On lOl^rf 




OOQ tONOO 0\l/)t>. »O0Q 

«vO O •'J-ONiOiQO »0 

M M w M to tO'^ 


t^ 11 M vO t*. to lO tONO lO 

to N M Q n f>« TfvO O^ 
IONO t^ OnO - M tO^'l- 
ii n 11 w n 


OnOn*»OW *ih »OtO0Q 
«v25 UNO woo iO« OM 
NO I^Ovp PJ tOiOt^ONO 
iiniiWNWNMNtO 




VJ 


o H M CO ^ mvo csoo a\ 


O w « to ^ u>^ t«.oo a\ 


o M « VO * wyo t>.00 Ol 

MtteiMCICICtMCICI 
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TABI^K XXXII.— BAS^ 15; SI^OPK 1% TO I. CU. YDS. PER 50 FT. 







u 


o M « CO ^ uvo ^sOO oi 


o M « CO <«■ wo ^sOO a% 


O H e« CO ^ vyo t^oo gi 

C«C«C1MC1CIC«CIC«C« 






• 


U 


woo T^oo M m On po t>. 


M IOOnNVO o "too «\o 


O ^00 w lO On to t^ H lo 






00 0\>-" N COU>0 •^^S 


«wo»wK«^totototo 


vo 1^00 O M CS ■^iot>.oo 

tOtOcOTf^-'t'^'^'^"^ 






• 


M 00 o\vo 00 so ONOO n n 


00 OnnOOONO ONOO r< «00 


OvvO W vo ONOO « CS 00 On 


• 




i>.« fOQW O row r^t^ 

«vO O ioOvO « OnvO »*■ 

M i-i w w cotorrio 


N top « O tON t>.t-.M 
to C>< W « to ■^vp 00 M lO 

NO l^OD ON O M « fO lONO 

M M M M M M 


too CS o toes r>.t^cs to 
ON5-ONin>-ioo li^tocs M 

t^ONp tS ■^lOt^ONM CO 
mmCSCSCSCSCSCS CO to 






00 

• 


M 


w ^00 NVO O "TfOO C»vO 


ONtor>»w looNtot^M •^^ 


00 CS vo O ^00 CS vo On to 




\ 


00 ON© « POJOvO t^ONO 

MMMMMMMW 


M to ■^VO t«»Q0 O *-• ro "* 
«««NNNTOtOtOtO 


»0 f^OO O >H CS rr «OVO 00 
tOtOcO'^'^Tj-^-TTTTl- 








O O VO l^ fOvO to t^vO o 


O NO t*. tONO to t^NO O O 


VO l^ tOvO to toVO O O vo 


00 

• 




■^oxOMOt^'^tt^.ioavON 

M M « C*}C0-^»O 


(^MMMMCOlOf^QtO 

NO t>"00 OnO •-< W tOiOvO 


t^OvO CS roiOt>«av>-i c^ 

MMCSCSCSCSCSCSCOtO 




• 


M 


o\tot^w moNNvo o •«»• 


00 c< vo o Ti-00 >-i *nost<i 


f. M l/> On CS vO O ^00 CS 




r^ ON o « ro "*vo r- o> o 

MMMMMMWOI 


« CS cTw N « to to to tS 


lO i^qo onm CS ^ loso 00 
totot*5co'«<-"^'9-TrTi-Ti- 




• 


00 n M 00 o\vo 00 vo o^oo 


« «00 ONNOOONO ONOO « 


cs 00 ONNO 00 vo ONOO CS CS 


• 




OiOIOOmoOOOCmO 
W lOON'^O''^*-' t^»OrO 

M M « COCO-^IO 


ioioomooooomqio 

H O O Q O N CONO On« 
NO t>»00 On O i-i « «0 TTNO 

M M M M M 1-4 


•ooMoooooMQirtin 
vo Mvo I-.00 ""j-cs Qqo r^ 
t>«OvO CS co»Ot>.OvO CS 

MwCSCSCSCSCSCSCOfO 






• 


m 


00 «^o ONcot*»M movfO 


t«. M ■•J-OO W NO O rJ-00 P« 


NO"OvfOt^t-i lOONfOt^M 






t«.0>0 >-" tO'^vO t>>00 o 

MMHMMMMCS 


M to -^ ID t>»qo O w ts -^ 
NNNNNrSfOtOtOtO 


iOnO 00 On iH CS CO lOvO 00 
lOtOcOtO'^'^-^'^'^'^ 




• 

.J 


t^vo o ovo t^tovo for^ 


NO o ono r«.tONO cot^No 


o o<o ^^tONO toi>.vo o 


IO 

• 




vo vo M M r«. OnvO On t>. m 
O OnOnOnOnO N ■^t>.M 
vo ''O t^OO On M N CO rtsO 

M M M M l-f 


MvQvo CS ■^M Tj-r>»\ovo 
JO On Tj-OvO COOOOVO lO 

i-».oo o CS coior^oo O CS 

MMCSMCSCNCSCS CO to 




• 


vo o "^oo c«^o o •^roo M 


IOONCOt*»M lOONCIVO O 


^00 C» NO O TtOO M lO ON 








»x 


t>. Ov O HI to TfvO. r«.oo Q 

MiHMMMMHW 


« S «T« C<'« NtOtOtO 


lOvOOO ON w CS COiOND r^ 
cOtOtOtO'^'^Tl-Tt'f^ 






• 


• 


NO O^OO N «00 OWOOOVO 


OvOO « « 00 ONVO 00 vo ON 


00 CS WOO ONVO 00 NO ONOO 


in 

• 


M -^roo cow rri<J\\0 tO m 

M M « W tOTf lO 


t>.NO M M vo r^ tfvo Tj- t>. 

KS'R§8<§Ng^S?^^S$ 

M M M M M 


VO M M\0 t^-^vO -^t^vo 
tOOO tOOO rj- M 00 NO Tj- CO 

^«■oo p M toiovpoo o CS 

MMfSCSCSOJWCSCOtO 




• 


M 


m ON to »>. M '^00 « vo o 


■^00 C«vO OnCOI^m lOON 


COt>.M -^00 csvo O Tt-00 




: 


t>.oo o M fOTi-»nr^oo o 

IHMMMI-IMt-lM 


SSJTJ?^15^«5:!>J^ 


lOvO 00 On O tS to lOvO t>>. 

cofOcofO'^'^^fTrTj-r}- 






• 

•J 


NO rOt<»NO O OO r>fOvo 


to t^vo O O vp t>. tOVO to 


t^vo O O vo t-» tovo to t>. 


• 




M ^ pj so' vd M M ri cf\\d ^r^-M mvovo' w ■^•-" -^ 
M ^00 p«r^toOMnwO oor^r^r^ t>-oo p w >ooo 

MM«WtOTt»0 »OvO t^OO ON O W to Tt 1/5 


CS vo vo M M t^ OnvO On I>. 

CS ^ M t^ CO ONVO -^ (N M 

t^OO O M CO '"J-vp 00 O CS 
MMCSCSCSCSWCStOtO 




CO 

• 


ui 


Tj-00 w lOONtot^M moN 


P»vO O •'J-OO WVO O "*00 


H l/5 0NC0t^M lOONCSVO 




t>.00 O M « ■^ lO t»-00 ON 


M M Tj- lOVO 00 ON M CS CO 

NWNWNCSWtOtOcO 


lOvO t^ ON O CS CO -^VO t^ 

tocototorf^'^TfTr'^ 




• 


NO 00 NO OnoO « « 00 OnvO 


00 vo ONOO N « 00 ONVO 00 


NO OnOO CS CS 00 ONVO 00 vo 


CO 

• 


OO' O'oO* M o' lOtrio' >-«0Q QQO •-« O lOiOO MOO 6 

^i>.c« r^woo lONcK oov3NOv5vot>ONM rot^j 
MMWNfO-^-^ iri\o f^oo ON o M to Tt lO 

M M M M M 


OOmQIOIOOMOOOOO 
O lOO IOt-iC» IOCS (hON 
t^OO O f CO •tVO 00 O M 
MMCSCSCNJCSOJCSCOCO 




• 


m' 


<SvO O ■'too «vO ONtOts. 


H lO On to t^ M -^00 CS vo 


O ^00 CS vo On to t>. M lO 




l>.00 O M N •TJ-IOVOOO ON 


M P» to lOvp 00 ON O CS to 
CSCSCSCSNCSCstOtOtO 


lovo r^ On o •-< to -^vo t^ 
tococofOrj-'^Tr'^TrTr 




• 

»4 


t^tONO tOt>-NO O ONO t>. 


tONO to t^vo o o vo t^ to 


vo to t^vo o o vo t^ tovo 


• 




lOt>.'^t^>OONON^-^Q 

COl^MVO M t^^W ON 
M M 01 « tOTtTt 


CS Oncs O "^ •3" On 0> >0 J>. 

t^iniomiovo r^ONCS 1/5 
mvo t^oo ON o M (s Tj- lo 

* M M l-l M M 


^I'^iOCTnOn'^tJ-O W On 
Q'^ tOOO CO ONVO to M ON t^ 
NO 00 ON M CS -^yb 00 On M 
MMMCSCSCSWCSOJCO 






M 

• 


txi 


' M >0 ON N NO O ^00 N NO 


O ^00 H lO Ov to t>. M lO 


ONcsvo O "t-oo csvo o •«*• 






t<.00 ON M N Tj- lONO 00 ON 

►" M M M M l-l M 


M CS CO lOVO t^ ON O CS CO 
CSCSCSCSCSCSNcOtOtO 


•'tvo f>. ov o M CO "^No r^ 
tococoto^'^f^:^'^'^ 






• 


00 ONNOOOvO ONOO « C«IOO 


ONvOOOVO ONOO CS CS CO On 


VOOOVO ONOO CS C^OO ONVO 


• 




« t^ d «* o' to ci r>- 1^ N 

tOt«»i-iNO '-' i>.toooo 
M M M N to Tt -"T 


tooc«iotoc»t».i^p»co 

vo lO •^*- •'it :* «OVO 00 <-> rf 
lONO r>«00 On O M CS -^ lO 


O CS o cocsi>.t>.cs coo 

(»CSt^CNJ00T}-MON t>.NO 

vo 00 On >-• c« Tj-vp r^ On HI 
MHIHICSCSCJWCSCSCO 






o 

• 


ui 


0»tOl».M IOONtOt«.M Tf 


00 csvo o Ttoo CSV© c^fO 


t^ M lO Ov CO t^ M Tj-OO CS ' 




1 


No'oc) Chw N toioNo'od o\ 


O CS to i/JvO t^ ON O •-• CO 

cscscsc<cscscscocoto 


■^No r--oo o »-" to ■^ lo t^ 
tOtoe^jcO'^-f1-'^'^''t 






• 


OvO t^tOvO tOt^vO o o 

M M « « CO -^ -^ 


NO r^ tovo to t^vo o o NO 

• ••••••••• 

lOM too tOM iO«OQ O 

lo-'j-tococoTriotx.o CO 

I/5VO t^CC On O •-< CS Tf lO 

l-l M M HI M 


t^coNO tor^vo o OvO t>» 

• ••••••••• 

VQQO lOqCVO O Q lOlOM 

NO o io o vo CO 5 r^ lo Tf 
vo 00 ON HI CS TTvo r- ON HI 

MMHICSWWCSCSCSCO 


o 

• 






v> 


o M M en ^ *fyo tvoo Oi 


O M « CO ^ v)no ^*oo o\ 


O H « CO ^ UYO ^*oo o\ 
etweiwwc^wc^cics 
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TABLE XXXII.— BASE 16; SI.OPE IS TO I. CU. YDS. PER 50 FT. 



Ok 



<0 



lO 



CO 



o M c« CO ^ w>«o t<«oo et o H c« n "^ uvo t-*aa ck o h et en ^ "vo (>.oo a* 



M 



t^o -^^o «vo o -^oo « 



00 O M CS TflOt'^OO Cm-i 

mmmmmmmmN 






■«^oo « >o o •^oo « »o a> 



so r-. o^ o N ro Tno t»-oo 



M 



M 



0\ to rooo OMO r^ Tf tN.vo oo«r)»o«^M'^«r>.NO«HWoooooMO*fOco 



^MM«NCO-*^»OVO t^OO 



^ -g- lO t^ cr> « loco coco «o o»vO fo o 

» CT^ O •-" N ^r »OnO 00 on "-i W '^'i> 00 
-iMiii-ii-.tH iii-i CS C4 CI N M 




mONrOt«.M ioOn«vO o 



00 Om-" W ■^ "^^ 00 ^ M 



w to »r>v£> oo' c?* d « to n 

«««NNWfOfOtOtO 



tOr^M tf)9^Ct^O O -^00 



to tOfO^^ -^ ^- ■»» ■^ -^ 



IT) ci ^ N ^* *0 7^Q !P "i 
"'"SMoi'NtO"^*"*io 



o "^ ^ ON o vo 00 looo t«» M ovovo co'^n lotoc^ 



^\0 '^ t>- t> IH M t^QO lO 



Tf- to to to ^vO 00 
\0 t-00 ©NO I- « 



tot>. 



00 vO o^oo to to (?» 

M M M M C<l ?4 CH 



o t^o 

0^»-i to 
N to to 



^00 « "OONtot^Hi \no\ 

00 On ►" « to «OvO 00 On O 



tOt^O ■^00 MVO O "♦OO 

• ••■•••••• 

« to "ON© t* On O N to ^ 
«WN«««tOfOtOfO 



« lO On tOr-oM lOONtot^ 



vo r>.oo o "-I to'^ 

tOtOtO ^ ^ "<9- -^ 



•ot>.oo 



M ><f « r^« mwooooo MONto tooo omo r^ •^ t^ 



MM«wc0e0'*"O 



to W CI « to ■ 
vO t^OO On© 



On On 5" lO m 
^vO OnN NO 

M « tOIONO 



vO o o mmt* •^ 

to M ^ ci \d nQ w . . 
O i/IOnO CHONt^i/) 

ooONwci'^ior^ON 



M ■^« 



MOO O 

I/) to to 

h^ to 

to to 



M 



«nO O ■^00 «nO O 'Tt'. 
00 On "^ N to iOnO 00 on O 



M tOONrOl*»M ioOnNvO 

« to ^\o* t^ o» o' ►^ to 'i 

WWWWCSWtOtOfOtO 



O •'TOO «NO O ^b-M lO 



^0 t>.00 O •-• to '«• lO 1^00 
tOtOtO^^^^^'^ ^ 



00 irtoo t^ M o NO NO to * w iotot>.c<.w tooN>-» On m o *'*ononooo moo 



00 ■«*■ m r>t in tONO »0 O Q 

M uSon-^OniTjihoonO "^ 

11 M M tOtO ^"O 



(^ M M M M to «O00 "-< 

NO t>-00 On O M W lO IT 



lOvO 



cg^^- 



toe 



IVO ONONtOtOONO 
I ^ O t^ lO to HI M 



t>.ONO « ^iOt>.ONHi to 
«CSC«W«tOtO 



« 



M 



M inoNtot^o '♦oo «no 



oo o* o « to mvo t<* ON o 

|_||HMMMI-I>H(I| 



O ^00 « lO On to I*- ti m 

« to ■^•no i^oq d •"< to ■««• 

W P> C<W NCI tOtOfOtO 



ONtor* 

tiod 

to to 



O ^00 «NO O '* 



mt>oo 



O M N rMi^t>«oo 
^ -^ ■^ ■» -^ ■^ rr 



inr>*'^t-NO o o miDN 
lo d •^ «>■ d> t^ d 00 pI « 

M lO On tOOO "* !i t^ m to 

M M « tOtO-^IO 



^ M ^ Ct t».vO MWOOO O0MO»tO tOOO On "O t^ ■^ 

t^QO ij-Nd toNO in onqq -4 '^•-JcfdtOMioiod'-I 

M O Q Q w N ^nO on to t>. « t^ to OnnO to •-• O on 

o f.00 CT* o M « to -^no r^ONO w toiot>.ONM c« 

MM MMMM MI-lC4MCSCrCSC<«tOtO 



O "<*-t^M mONtOt».M lO 


ONCI NO O ^00 « NO O Tf 


t^M tOONtOt«>M IOONC4 


00 On d «* to •^no ti d» d 


Swcs'SNWfttOtOtS 


lO t^OO On M N <«r iO<0 00 
tOtOtOtO'^'V^'^'»J-"<if 


tOONM Onm O ^■^OnQ 


NO 00 lOOO »>.M OnOvO to 


^« iOtOl^t<»N to ONM 



IH ^00 tOOO "^ O r>v «^ N Q On On &n Q m tO ihoo f* 
MM«fOtO'*iONO>0 toOO O M - - - 



M fO'^NO 



5 5 lo 



•*no 5-00 

M C^ ^ M _ _^ . 

rt fO«ot>.oo 6 w 

W CS W W N to to 



M C« 



M 



00 M NO O ■^OO « m On to 

ti On d «' to •4sd t^oo' d 

IHMMMMmMCI 



t>. M m ON to t^ O ^00 W NO O ^OO W ITS ON to t-» M 



M to ^ lO r^oo o M N '^ 

«NN««CHtOtOtOtO 



lO r>«.oo ON M cs to lovo 00 
tOfOtotO'^^^^ ^T'^r 



M 



MNooooOMONfo fooo ON lo t*. ^ r*.vo oomio «^m^« r*NO m « oo 

On to cJ oo' oo' »r>vO -"i- tA lO 

^00 N r^ to gNsO rO M 



M M M « to Tj- lO 



ChON'^l/jMtOM^NvO NOMMQ0QtN.OONtOr4 
ONOOOOOQ ChO « ^t^8 TfOv^-ON^O N O t^«0 lO 

lovo r^oo ON M « to -^no 1^00 d M to lO t>.oo o « 



« « W N « tOtO 



tN. M lO ON « so O ^00 W 

ri On d m' to ^vd r>.oo d 



NOO'«*-t>>MiftONtot^M moNNvoo ^00 M*o o 



M to •«■ 1/5 r>-oo ^ M N ^ 
««N«(SNNtOtOtO 



lOvO 00 ON M « to «OnO 00 
tOfOtoto^^^Tf-q-'^ 



O NO NO to ^ N I/) to »>• t>» W tOONM Onm O ^^0\ 

,««••••••• ---------- 

vO OnOO to to on Q t>- On f 

tor*f< t^w ONi/^cs o 

MMWWtO-^lO 



M O Tf «0 I 

ONOO t-t>»c 
I/5nS t^OO 



onooo «ooo r*M onono 
« NO NO « to o to M 3 to 

to 



QNOnmOnN WvONONtOOtOM'^tO 

cnONOtoiDON to^»p^oo^Moo»0'vtO 

On O CS to -^ »0 r^OO Q M fO lOvO 00 O M 

M F- M 1-1 M M M«CS«WN(HtOtO 



\< 



iOONfOt>«>-l kOONtOt^O 

t>.oo' d m' CO ^ «o t>.oc5 d 



^00 N NO O '♦00 « lO On 

M cJ Tf lo t>oo dv M pj to 

NMN«««NtOtOtO 



eor^M loostotxo '<»-oo 



iOnO 00 On 
to to to to 



O PI tOlDNO t*. 

■^ ^ ■^ Tt 'g- -^r 



O O »D»0«^M^CII*. VO Mp»00O00M ONtOtO 00 ONi/>t«»*t^NO o o >o 



tOvO TtOO QQ to ■^ d N On 

tOl^M«0 (HOO »OP« ON 

M M CM « to -^ 'T 



N M lO'^ O 

00 r^NO vO ^ 

lOvO t^OO On 



o r>.oo noon t>.MMNQt>»to«o tONO ^ 

QOONM^t"- mnOmvow OnnO ^ P» m 

O M to -^ lO t<»00 p M pO ■*'0 00 o n 

M M >^>^M mmScmc<nc<o totr 



ui 


■^00 CUnO O ■^t^M iOOn 


tOtv,M iOONC«NO O -^00 


«nO o ^r*M i/jONtoc^ 


t^OO O M ro ■^ lO r^OO On 


N N NNN CM WfOtOtO 


lOsOOO ON© CM tO^NO t^ 
tOtOtOtO^'^'f^'V^ 




o ^ ^ ON o NO 00 lOoo r* 


M OnOnO tO^CM 1/itOt^ 


ts.« to Onm 0»m o -tf^^r 


a 


O N O totor««r>.tO''tM 

tor^MNO M rN.^M On 

M M CM CN» tO"^^'«r 


•rrN lO "f ON ON iOnO to lO 

^•^o to lo ionO 00 o toNO 

•OnO t>»00 On O M to ■"^f lO 


t«»O0 8n M to 'f NO 00 8 M 
MMMCMCMNCMCMtOtO 



O >^ CM CO -^ UVO t>00 Ot O M CM CO « lO^O tSiOO O 



o M «« co^mio CN«ao a\ 

CMCMCMCMeMeMeMCMCMe* 
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TABI.B XXXII.— BASE 15; SI^OPK IJ4 TO I. CU. YDS. PER 50 FT. 



u: 



Ok 



00 



M 



M 



<o 



«o 



CO 



«« 



X 



M 



M 



■ 

.4 



o M n n ^ v>«o cxoo ov o m « n ^ tf>« Oioo o« 



8M « en ^ iO«o tvoo ot 



\0 O •^QO ■-•lOONtOt^M I00\r(>0 "^00 CM >o O 






W W W W W fQtOtOfO 



^ 



t^od d •-• N • 



t^OO O « N •^ >0 t^OO Ox 



cJcodwd»oc«vOvo« 
CO t^ « ^» to o>vo to ~ 

M M « Ci CO^ 



•OSS *00«Q«0« VQ. NO Nco ONQtOCSvpvONtOO 
I0>0 NO t^OO O M PI to ■^vO ^» ONOPtfOiOt^ONON^ 

MH.iMMi-ii-i.-i Mcstswwwwtotorr 



to 



■^00 « vo O "♦00 «xOO\ tOr^MioOvcOt^H* rt-ao M «6 O '♦00 « vO Osto t^ 

cf> d w to uTvd t*- d^ d M to •♦vp f^ d w to ♦ "O t>iOo' d m « ^f i^vd oo' d» 

MM>-i>-iMH«>-iww wwwMoifQtototOfO toto-^-^--^^-Tr^^'^ 



^OmooooOmO'^^4- OmoOOOOmO^^-O moOOOOmO'^-tI-Om 

d» «o>d ^\d «o d*oo to tt d 

Tf O *0 to O 00 t^vO »o 
O N tOlOt^OO O N rr 
N « M <S W W CO tOfO 



m cJxiONO ♦•NO 



_ NOO 
M Ci « 






gxoo *n ♦•Q M <?M-i p ■♦ 
"Q.a> Qoooooqoo « •♦ 
♦•loio NO c-^cx^*-! N to 



too 

■♦v 



St^ 



cOt^M lOOxCtNO O ♦•00 « vO O ♦oo MiOONtOt^ MIOONCIVOO ♦■00 N VO 



0>0 « to ♦'vO r^ 0\0 « 
^4mmmmmmcIC4 



to-^vo r>«oo 

n (S C4 M (N 



O »-" <N ■♦ lO 

to to to to to 



t^OO ON I-" 



- _. , N •♦■lOsO 00 On 
t*>tOtO-^^^-^Tf'V^- 



t^t»»f«^-oc«o^'«t'« t>.ci-^oc«o^'«t^t». 



♦■•♦O •-"OOtQOO M Q ♦ 



■♦O -00 
VO t><X) Ox 



llSi^ 



♦• 
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TABLE XXXII.— BASE 20; SI<OPE IM TO I. CU. YDS. PER 50 FT. 
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TABI,^ XXXII.— BASE 21; SI.OPE 1% TO I. CU. YDS. PER 50 FT. 
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MP«NOIOIO«0«COCOCO 
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O TfOO «VO O -"tf-OO M lO 
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. _ . T*-M UT^ 

00 ■^MOOVO -^COOI « 
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0\rfiO»-« rONi Trc<\OvO m « oO O l>« O O^fONOO 


00 iot^rfts.mo o-^m 






^-TfONQvOOONOOO l^n 

NO NOOnO tonocSo^o 
o fi to>ot<.ONn pj Trt>. 
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• ••••••••• 

O M t») ro »OVO 00 O^ O P< 

co'^TtTT'VTf'^'^jnio 
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vo o o^T^^o "-"oo '-' o 


CON t>.t^cO»OC<« -^NVO 


it: o -' t^oe 1/500 vo O Ov 
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^O MOO HI 0^tO« f^t^ 

fN. 0^ O M n toiovo r^C7\ 
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mi^qo o^M M ^lovooo 

N N«C< COtOcOtOrOCO 


Qv Q N CO «r>*0 t^ ON O N 
cOrJ-Tf-'tf-'^TfTfrfiniO 
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• ••••••■•• 


O ^tOOOOO -^vo cou^co 
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t^OO « C^ tO'^vO t^Ov 


t^VO M M t>^OvvO Ovt«»0 
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00 

• 
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Ov O N ro <OsD t^ dv O "I 

tOTfTj-T}-'<j--*Tf'«t>n»n 




• 
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N ^ci«o u)0 H f<.aO lO 


oovo o a\^"«*-o MOO M 


OvtON t^t^cOiOCt "^N 
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M l-l M M l-l l-l >H 
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lO 

• 
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«N « « tOcOcOCOtOtO 
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lO 

• 
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tOt^r>.tO^O « O COM 
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J>-00 O^O « tO-^vO r^cS 

M IH M l-« M M M 


^^ ^ ri.°o o* oQ M o 4^ 

l/5M« iDN "I OvOvOvCTv 
p CS rOtOr^ONQN "^vO 
NNNPlNMtOcOCOcO 




• 


^ 


tor^M loo^roi^M »ooo 


« vo O ^00 « vo o CO r^ 


M 1/5 Ov to r* HI i/ioo N NO 




M C4 -rr lOvO CO O^ - N TO 

MMMMMMimCSCSN 


»Ovp qO On O N CO \n\D t^ 
««« « tOcOCOcOcOcO 

ION Tt-wvo «oo M r^oo 


ON O ■-• tO'^O t-«CC O H4 

lOoovo O ov-^-^ro MOO 




• 


O MOO M CM^Ci t>.t^(0 


• 
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«NCS<V4Ne«fOtOtOrO 


\ 


• 
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• 
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OvvO ONt^O O '^I/5hi C« 


• 


Mvo ►-' r^^>-<oovO in^ 

M M « CO CO -^ l/5sO 
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t>.oo OvO M co5inr^oo 


^tOt^t^tO-^Q N O to 
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NNNN CvjPitOtOcOCO 




CO 

• 


• 


M lOOO N vo O '^00 <H vO 


O rOt^M iOO\cot«.M lO 
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• 
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■^O MOO M OvcON t^l^ 
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CO 

• 
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0^c«5^^M lOONcOvO O "^ 


00 NvO O ^tOO M lO^tO 
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«0'*'^Ti--^Tf^Tt-'«J-lO 




• 

.J 


CON »^r^tO»ON ■'K^VO 


lO O M 1^00 1/500 vo O ON 


^^O MOO M OvfON l>. 


• 


^QMoo ^ CT\fON r^r^ 

lOO tONOOvO ■^(N M 
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MCjNNfiCvlcOCOCOCO 




o 

• 


• 


vo O ^00 PivO O ^00 t-> 


movtot^M icoNOo o 


TfOO NVO O ^tOO M lOOv 
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M to Tf lo t>.od d M pj ^ lovp 00* ch M PI CO lovo' od o^ d pi co «o>d ti d» d m 
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TABLE XXXIl.— BASE 25; SLOPE IH TO 1. CU. YDS. PER 50 FT. 
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00 CI H r-r-'^^o to\o ^ o»oo co^owocomio i/50'-» t«»ONvo onoo n m 
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TABLK XXXn.— BASB 26; SI^OPK IJi TO I. CU. YDS. PER 50 FT. 
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TABLK XXXII.-BASE 27; SLOPK 1% TO I. CU. YDS. PER 50 FT. 
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O M M CO ^ wyo t^oo Ok o H M (O ^ tfMO r^oo ot o m c< co ^ m« r^oo p\ 

MMMMMMMMHM MMnCICtMCIMMN 

t^ lovd !>. Ox o « ro -^-vp 1^ g^ d "H CO ^-vo r^oo 6 m pJ ■»}• i/s r>.od c^ m <n ■4' 

M iH M 11 M w c^ w w w w <s to to to lO po TO to -^ •<<■ -^r -^ -^ -^ -^ -^ IT} m i/a 

« O ^« l«*«»»« ■^ O N O '*« t«.t^N ^O « O ^N r«.t^« 'sf o « o -* 

ti lood tA M i-I t^oo lo t> looo tC M M tioo lo ri »o oo f» tn "H t^Qo in t>. lood 

■^O«o tOi- O^t».»2ovi> t^OJ o rOvo o^toop to On m « Q CO vO. lO >o lO^O r^ 

M M w CO to -^ too t>. 00 CK»-» w cO"«tvo r>oO a i*-*2 fc-H^tl£2iQ&2i 

WMMMMtHMW C<tSNNWtOtOcOtOtO 

^0 O ^00 C»NOO*fOt>M lOa\rOt^M •^00 « NO O '*00 NVO a»tot^M mo 

to lovd r^ ^ p •-« to -^vp r*-od d m to •4' «^ t*^ d •- « ^ "O^d oo d* m c! to 

ihihm>h»hW(swc<c« wtstotofOtotocOfO-^ ■^■^^•^ '^^ yfirjirun 

00 OOO iH O -^-^O H^OO OOO t-i O '♦■^O «00 O 00 "-• o ^^o woo ooo 

M d» « d •^ toQO dv uSvd ■'••vd u> d>oo* co -^ d « dk *^' d -y tood ^ iq^ ■^^d 

•«t 0\VO to O OO >C 1/^ lO lO VP t^ O^ M -"TOO « t- N t>. ^<-iOO>P 5-tOtOtOTMO 

M w to to ^ I/5VO *>. 00 a> o <N to ^vp K o^ o <»l'^inF-<>Mroio»^q\ 

'^'^MllMMWI-lt-ltS (v> tNl WNWtOtOtOtOtO 

lO On e4 NO O 'l-OO M vp O ^00 wiOONtOt^MiOON N<00 ^00 N vp p ^00 

to ■4'P ti d> d i-< to ■^vd t^od d >-<«'■«*■ »n t^oo d» « n '^ "ovp oo^ d> »i n to 

MtHMtii-iciwwMci wwtototOtotoporOfO ^^^yf^rt'^irnntn 

^o « o ^« t*.t>»« ■^ O N o ■*« t^r^N "^O M O ^W «>**^N ■*© « 

sd to IT) tovd "A.d* d" ionp to lo to>p ino^O'' «ovd t^ »o tovd »o o> on >ovp to lo 

tOOMON ONt^m^'*'^ IOnP 00 O tO*P O to Q >P « 0"P ^ « M M HI N to 

M N « co^iovP tx 00 onO « to^vp t>»c?\0 NtoiTir-OMHtomr^ov 

_^_— — _— MMIIHIMMM^ dCMNWtSfOtOtOtOtO 

tOt>'M lOONtCtvM -^00 wo O ^00 «nP ONtOr« m iDONtCtvM ^00 Mvp 

CO ^NP t>-oc> d w to ■^ "^ t^oQ d «-< « ^ »r)vp od d> ►i cs »o mS^p o6 dv d « co 

Mi-iiit-iMgiwfuc^w wwtototototototofo ^^^rr^^^toiQto 

O MOO OOO M O '^'^O M 00 O 00 w O 't "«*■ O M 00 000 w O ^'ftO MOO 

hI f^^od vd 00 1^ M d wr>vp « to •-< to n vp. in d m' t>l oc »d od i^ •-* d »ONd « to 

eOOO ■* w 00 vp «0 -^ to to «ii-iot>0^« lOpNTf g\-^ O 1^ ■^•pj M O O^O^O M 

M w w to "^ lovp t*.ooONOMfO"<«-io t-»oo o aS'JPfc'2^2.2sS:ii2J 

MMMMMMIHCI (SNWNWtOtOtOtOtO 

NNp o T^oo MinoNtotNi mi/joncivpo ^qo nnp o ^foo w «r>ONtot*»w lo 

ro ■^^d «>>Qd Q* M pj ^ lo t^od d^ « « "<*■ icnp od d» m <n to losd t^ d* d pJ to 

M M M M M w PI w p> pt w PI PI to to to CO CO to to ^ -^ ■^ ^ ■^ -^ ■<»• in iQ to 

r*W '*0 « O ^W t*.|>. W ^O « O ■<« tN.t«.pi ^O M O ^P) r»t^P4 rf 

lAiHpJd^'-Jd'piiHioto MpId>Md»piMiotoi-I pid^MO^cii-ItoiOMp} 

«oo^ooo»OTi-fOPiPi to^ tooo o :«foo w J> s? O^ K? «2 P ,5?^ £:* t!92 3* 

M PI PI to ■^ to*p t^iOOOsoiHto'^io i>oo p M to to t>.c6 g. p« ^-vp do 

^ MMMMMMHW PIPlPIPICStOtOtOtOfO 

M ^00 «NP O T»-00 «vp ONtOt^w to ON tot-. M ^ 00 PI so O ^00 «NP Ovto 

CO ^ »o t^od d •-• N •^ t^ vp' od d« t-J PI to too' od d> d pJ to »osp i>. d^ d m to 

M »-< M M M CS PI PI N PI N PI W to to to to to CO to ^ ■<«•'» ■^ ■<r ■» ■^ »o «o to 

^^O MOO OOO w O •* ■t O MOO OOO M O Tl"* OmoOOWmO^-^O 

d lovd pi to M CO N* vp to d M t^oo np'oo t^t-IdtONdpitOMtopivpiodM 

Wt^tOOt>-tOfOPlMi-i pirO ^vp ONNvpMvpw F-^mOn ^»s^ to lOvP t» 

M^Pico^tovPt^ ooONQM^I^tot^^g M c offvgo^^H^g^vpcx 

O^tOt^^M iOOnPInP O •«r 00 «nP O ^OO mioO^CO *.»m»OOnWVOO ThOO Pi 

w «* to ri^od d» M «* "4 to vp od of> •-« pi to tosp ti ^ d pi to ■^vp ti dv d m to 

MMiiMMi-iPIPlPIPI PlPlNtOtOtOtOfOtOtO ■^■^■^■^Th'O-^f-tOtou') 

N t«»t>.W ■*© N O "^fN ««^t^P» '«*-o « O ^« l> l^W -*© N o -sfc* r^t^ 

lO On Ov tOvP to to fO\p to Ov On lOvP CO »0 tOvP lO Q> O" tOvD cO tO tovp lO On Ov 

w vp PI Ov^ ^pi^-oo Omco »ooo mioov^Qn Jodovr-torrtocoto^ 

M M « to •^ tOvP t>. 00 On O M PI ■^ iOvi5 00 On M tO ^NP 00 O N '^nO 00 

MI-IMI-IM>H»-IM MPINPlPICOtOtOCOCO 

ooMvpoNtor^MioONto t^M ^» ct NO o ""too « vpoNtor-MiooNcot^M 

pJ -^ lOvd odd>M*pi*cotoNpodd»dpJto ionp ?> on d m to ^np' t^od d m to 

mmmmi-imPIPIPIPI WPlNcOtOtOfOCOtOCO Tf'iJ-^'j-^^-^iotOtO 

mO^-^OmoOOOOm O'^^OmOOOOOmO ^^OmoOOOOmO^ 

d "^ tood dv lONp -"tf-vp to Chod cO'^omOvmo^ rood dv tovp ^sp lo 0*00 

H vp PI 00 10 to « Q On On On Q PI ^ F- O tOCO COCO "q-Ol^iOtOPl m h m^ 

M m W to ^ to lOvP f^ ON O M PI ^ toCp 00 ON M CO rfvp 00 O PI ^VP 00 

MMMMl-lMl-IM PIPIPINPItOCOCOCOCO 

I I I -- - - I I - i -- ■ — — ■ .. — 

so O ^00 PI NO O ^00 M iOONfOt«»MiOONPINPO ^00 N vp O ■^00 M lO On 

PI ^ tovp od d> M* pI CO to Np r>. d> d PI CO ^f vp lA dk d ►-< c6 ^vd t^od d m* pJ 

MiiMtHMMPiPipipi piNpitocotototococo ^■^■^■^^^'q-tototo 

o ^« t'-t^'W '^o PI o ^Pi t>»r»ci ^ o N o ^ w tN.r-pi ^o N o "^pi 

lOod ti M M tiod lo r^ to od r>- M i-I riod to tA. lOod t>i m d rCod to f>. tood tA 

lO M 00 to PI O OvOO 00 00 pv M CO tooo PI NO ►-" <P N ONvO CO M Q On Ov (> O 

M M N to ^ ^ tovp t«»00 O M PI to tovp X ON M « rfvb « O m cO tOOO 

^ MMMMIIMMM PI PI PIWWCOCOtOtOCO 

lOONCOt>M ■^OO Nvp O ^00 PJNOONtOtHMlOOV e0t«»W "tl-OO Pivp p TfoO 

PI CO tovp oddvd<^»oto vpt^d*dMto ■^vp tiod d m co -^ to r^od d m pJ 

iiMi-ii-ii-ii-iWPIPIPI WplPlcOcOcOcOtOtOtO TT^TT^^Tf^tOtOtO 

OOOMP-^f'^fO'-'OOO OOmO^^OmOOOOO wO^^OmoOOOOM 

d PI M to •^ d» d NO ti to t^vp dovd-iOMpIdpi MiO'^d^dNdi^jo t>.vQ 

lOMfN-^i-i ooo t^r-«. t>.0D OM^r><.MiOQto Mr^-^nQoot^b^ t-^oo 

M M N CO ■«4- ■* tovp r^OO O M PI CO tovp 00 On M PI -^vo 00 On m tO to r>. 

MMMMHMMM PIPIPIPIPIPICOCOtOtO 

o M « CO ^ tfxo txoo o> o H n CO <^ uvo i««oo ot o m c« co ^ io«o t^oo ot 
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(J 


o H c« m^vMo t^oo at o H M m^ioie <^oo oi 


O M n CO ^ into toop ot 




• 


ui 


WNO o Tfoo wioo^tot^ Mioo\cor*o ttoo «vo 


O ^00 « «A5 0vtOt*»M lO 


• • 


^ \ri t^co d> M f>I CO uSvrJ oo a* d « «o io\o r^ d» d 

nSMMMMC^C^iriCif) «NrO«0«OrorOfOeO^ 


M to TfVO t>»00 O •-' to -^ 


• 


ON »n f^ »O00 vO O O mvO « -^M^cOI^-t^N W 0\ 


MOO M o 'tf-tooo ovmt^ 


ihmmmmmmmW 


ii.t>«.^vo tovo T^oooo to 

OvnO •^(HMOOQMtO 
N TTVOOO O « TfNOOO O 
CU N W « tOtOtOtOtO'^ 


00 

• 


M* 


H iO0N«vO O '^'OO «vO 0^»*»MiO0vrCt«.MiO 


OXC4VO O ^00 «vO O -^ 


00 

• 


MMMMMMC«OC>lf4 NNCOrOtOtOtOWrO'^ 


M to "*vO t^OO a »-' to ■^ 


• 


«OrOO M 0\« O rf^ON 6 O 00 VO ON t^ M M vo t^ 

• • • • • ; • • • f • • ^» • ••■••• 


to lO Ct lO TfW i«* to to o 
N CIWdM tOtOtOtO-^ 


• 


M 




t>. M lo ON to r* o "^oo N 


• 


S'le^^s^gs??^ ?r8^?>SJ>;?;^^Jo%^ 


M to ■<*■ m t».oo o M N -^ 


• 


t<.M(<< OnmOOhO'^cO 00 O^xfit^uyXi'O O O lO 


VO« '^M ^tOtot^CI « 


^^^ s S'^HI'S H^S Hilts? 


vO to i» t».^0 v3"<o' r«» Ov 
M T^^O f* ON M to 1/5 t^ On 
W«N«NtOtOtOtOtO 


• 


M 


OOWVOOiM^MiOONtO t>»MirtO\«NOO "tf-OO « 


VO o '^t^M moNtot»M 


10 

• 


•j?;i?^°2 2^8aj?jr8 J5'8^?>j^s;s^p5^^ 


^!$:^^^%^^^^ 


• 


M Mvo t>.jom« lo^oo t>.wcoo M o\w o ^■^ 


O^OvO00^O ONt^M MVO 


M « N cO'^i/^NO t^ 00 OnO N fO^vO t>*ONg N -^ lO r>. Os <-• *<)i/)t>«0\ 

MMMMMMM^ nCIC<C4CltOtOtOcOrO 


• 


ui 


l^ O ^00 P* vO O ^00 N irtOvtOt^MlOONrOt*.© 


Tl-00 WVO O '(fOO « lOOv 


• 


to lOvO I^ ON P « «^ -^^ r-«<30 O M CO -^ ID t^OO Q 
MM)-ii-ii-«(4(SC<)f>IC1 CINCOfOtOlOCOfOtO^ 


M w ^ior>»oo ONM M CO 




VO O O lONO M-sJ-M^tO t>.t^WNOM-*00MO^ 


COOO ON lO t«> U^OO VO O O 


^^ss-His^gHllilllll 


nO^t^fTi CO W W W to ■^ 

« to«ot>»ONM to»nt«»ov 

W<SN«NtOtOtOtOtO 


• 


u! 


iOO\«Ot^M iOON«vO O ^00 NVO O ^l^M lOOs 


tOt<«M lOONCIvO O "^00 


• 


j?;?^j;-2^8Sf?jr^* ?r'S^S)J^Si^P5'?5,^ 


M W i4-V)VO00 OvM N to 


• 

.J 


« o ^'^ononooovo OS r^M MVO i^to>o« lOTf 
MoodooMMinuSiHcJ d^wd roNi^t^tO'^M 

« t«» •^ O 00 vO ^ ro fO CO fO»Ot;:»ON« iOOn-^OnJO 


OOt^cOtOO M ON« o ■* 


CO 

• 


ui 




« lOONtOt^M i/>OvtOt>> 


CO 

• 


to rt\0 t^OO p M to ^ lO t-OO O w W ■^ lO 1^00 0> 
HHMi-iiH^C4NMN NcSCOtOtOcOcOcOtOcO 


tOt^t>.« « ONMQO M O 


• 


00 M O ^tOOO 0MOt^»O OOvO O O lOsO « ""♦•M ^ 


M CI W to "^ UOVO t>. 00 On O « to ■^ uS t^OO O 


M rOiOr>.ONO « -^vO C'v 
WONNNtOtOtOtOfO 


d 

• 


i^' 


« VO O ■^00 NvOO'*t>. w»00»tOl^MiOO\«vO 


O ^OO « VO O -^M^ M lO 


• 


Mmi-immSc«J{SC««N N«« to to to to to to to 


M « to »ONO W 0» O r>) CO 


• 


«0« lO'^OO t^fOtOOM OnC«O^^OvOVO00vO 


ONr<»M MVO f^toiow lo 


•1 M M cO^iOvO l>. 00 OnO M « '^tOt^OO o 


o t^fioQJi o •£*!?:? ^ 
OD S <!. sr59 t*^ *S. 5r3J 

M to lOvO OQ O « '^nO 00 
W P» « W « to to tO_fO to 


• 


M 




ONtOl^O "*00 «vO O Tf 


• 


to ■^ «0 t^OO p M cs -^ lO t^OO Ov «-• N to «OvO 00 Ov 
MMMMMf4C4C4C«IC>< W(S« to to to CO to to to 


^<^J?^^5?^9,S!>R 


• 


« Tj-M ^tOl>-t^« « O* MOO M O ^tOOO OniO^. 


lOooNO o O lOvo N yt*-* 


MMMMMMMC 


^d«d WMiou^ d M 
M toCn>ooo o w ^vooQ. 

WN««NtOtOcO to tO 


o 

• 


14 


O'^t^MinONtOt^MiO OnWnOO ^00 « »o o ^ 


t>.M IOONtOt<«M mONM 


o 

• 


MMMMMi-ior^MCI «N«tOtOtOtOtOfOtO 


%i554jj$g>5>:A 


• 


ovooovo o^r^M MVO t^ to »o N lo ■^00 t>. to to o 


M ONM O ^^OnQnOOO 


°«?^jtsHi>Hs?iiiiii 


00tO«O«'^M«O«OO>A 
^MOOvQ ^cO« N « ft 

W f?W^N « ^tOtS^^ 




v> 


o M M co^vyo isoo at o M f< co^mw tsoo at 


S M e« M e< (« « «« M 
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v> 


O M e« CO ^ vvo cooo oi o M M CO ^ mio inoo at 


OHM m^mvo t^oo ot 




• 


• 


t^ M lOOO « vO O ^00 « \OOtOt««iMlOON?Ot>.M 


moo «vo "^foo «>o 




'>«^VO t^OO OwtO'*>Ot^ OOOmN ^lOvOOO Om 
MMMMNCICIOMM N to fO CO CO CO rO to to -^ 


« CO mvo 00 ON N CO m • 
■^•^•^"'^•^'^■mmmm 




• 


NO M M i».oo moo NO oon •^•^owoM-iotowt"* 


00 •* m CI m CO r^-vo m m 


• 


d N OS •-* (j» to N r^qo to lo ci "2JP^* ^ S *:JL t*92 
i?lMt«»iOr««QavCrQ i-icO lOOO >-i lO O *riQ\0 


CO Ore r^mmmNO f^<«^ 

W d W CJ COtO^tOtO''^ 




00 

• 


i< 


»o ON CO t>. M u) Ox tovo o ■^00 « \o o ^00 M m ON 


cot^M mOMOvo -^oo 




■^ lo «>»oo o»^N'^int>. ooomhn-^ lovo x o* o 

mi-immC<«MNC<C>IC« WNcOrOCOCOtOCOCO-*!- 


W to mvo r^ On CI to Tf 
00 0N"»t\0 tovo T|-t«»txM 




m 


t^ tSi M n 00 ONNO o>t>.M oioiOMcooNO-^co 


00 

• 


^»r)oJ'^t-i^(OiAt>.co ^d«dcopIvo\£>i-ic« 
w M N CO -* '«• *no t^ o* 2 2 2 M i? w 'S M "^ 


M o>so m ■* to ^ to mvo 
CO ^QS 00 N ^No 00 
W «« CI cotocococo-^ 




• 


^00 dvoocor^MinoN «ot^»- «/^oo n vo o ■*oo 


«NO toi^M movtot>. 






A 


^ lo t>.od 6 -1 ri •4- wSvo 00 d> M cJ CO iono oo' On d 
MMMMnciMcscH?^ («««cocOcococotocO'5h 


CI CO >n\D r^ On Q M CO ■^ 

'*'*•"* ■^•^Trmmmm 

0\rtytO « OVM O CO CI 




• 


• 


o to « »-.oo ^ m « lo CO t*.vo »-• M t>»oo lOoo vo o 


• 


d> d» lOsd covd •^00 t^ CI w CO d t>. cf» lA w d »ovd 

to <>vO CO •-' ONOO t>. r^OO On Q to lOOO N 1^ N r^ rO 

M « to to -^ »ONO t* 00 o M N to mNO 00 ON M 


M coo COM -^^oNONm 
ot>«mtociMt-ii-ic«Tr 
CO -^NO 00 N ^\o 00 

N CNIW M tOtOtOtOtOTf 






M' 




^00 «nO ^00 M m 


1 


^ lO t^OO ON « « ■^ »OvO 00 ON O W CO lOvO r- ON o 
,:;t-iMMiH(^N(SC<IM Clc(COCOcOtOCOCOCO-^ 


« CO ^nO t^ on ■- CO ■«*• 

^■^■«9->^Ti-'*mmmm 
M mmM COO « Tf 




• 

.J 


« O "*tO00 On-xTvO cOsO ^tN.t>.M «00 OnVO ONt>. 


• 


CO cooo Q\int^ lOoo t>. M M «o r^ -^vo covo 1/5 on on 


mNO CI ■^ N m ^00 00 CO 
<» mcOM oncSonO CI 

« S^d CI CO to CO to to •^ 




in 

■ 


M 


w mONtor<*H moo wvo -^oo «>© cor«.M 10 


ONcor*.*-* moo civo ^ 




^ IOnO 00 On '-' N CO IONO 00 ON N to lOvO l>- ON O 
HMMMi-iC^INCtNN ^S to to CO CO CO CO to -^ 


M cOTfvO IxOO M CO'^ 




• 


1000 ^OOON■^"^ONO^ mOCO« t-%00 tHO CI lO 


fOt>>vo M M t^oo moovo • 


• 


t^vd HI cl t^ d^>o dt^o dminMM'dcidTTco 

W 00 m N ON t».vO «n mvO JXJQ COvO ON -tj- ON •"^ 
M N C» to ■* «OnO t>. 00 CK w C) CO -TnO t^ on m 


CO 00 •<^NO CO m CO t^vo "I 
v2 CO M onoo tx t*. r*oo Q 

W ^NO 1^ On w CO m t>. 
MdNCICIcOrOtOCO'^ 




• 


M* 




00 M moNcot^MmoNco 




2-ii>^<2 2^8aff{?^ ?r8^a?)SS^P5%^ 


M CO ^ m t>.oo w « ^ 
ir^'^'a--*Ti-mmmm 




• 


ONnO ONl»»MO«/l»OMtO 0«0^ COOO On ^vO fO 


vo -V t- tx H N 00 ONNO On 


• 


MO'^'^Q'-it^OM^O ONtO COOO On 10 1>. lOOQ tx 

"* 5s §^55:5 WS (5S^§;g^S 5^<2^n2 J^lf 


M M vo t^ ^NO tONO m ON 

m w ON t-vQ m m mNo t>» 
CI rj-mt^ONti comt^ov 

CI«C«c««cOtOcocOcO 




1 • 

1 KA 


00 N NO TfOO «V00C0 t«.MiOONC0lxM 1000 f« 


vo -^00 f«NO tOt>*M 






»K 


CO »0\0 00 ON N CO »ONO t^ On M to ^NO t>.00 O 
Mi-iMMMC«NfSClc5 CIC»COcOtOtOcOcOfO-«t 


M CO •>r m t>.oQ "I M •<*• 
"^•^■<<*--*'^-*mmmm 




CO 

• 


• 


^ m W m CO t^NO M M tx 00 ITKO \0 ON T^ ■^ « 


ov H «(» CI tN.00 Tj- m f« 


• 


vo ^00 t^NCtOOOt-Ov l^i-iO tpNO M CO Q CO M 

MtN.cOp00vO ■'3-"^cOcO ^NO wo cor«»M\0 m^* 

iH c5 N to T mvO tx 90 OS « CO ^NO tx ON 

' MMMMMI-ll-lCI 


"^f ^ On On mNO CO^O ■^OO 

COO r^m-^cococo'^m 
CI Tfmr>.ONi-< comr^ON 

ClMNNCIcOcOcOtOtO 






^ 




moNcoNO "Ti-oo cino 






CO W>0 tx On N to -"tNO tx pN w CO ■«t m r^OO 
MHMMMCSOMCICI «WtOCOCO»OCOPOtO-^ 


M N •^mi^OO Onm N ■»!■ 

^Tf'^^-^'^tTj-iomm 




"• 


• 


ON^tvo COVO ^t>>txiH N 00 ONVO ovt<«Ht tniOM 


CO « n COOO On ■'tvO 


• 




OOOHO^'n-O^OtxONVO OnQO N N 00 o> kO t-. 10 
M^cOpt^mrocOON tO"a-^ONC»iOON'^ONiO 

M « « CO •rr IONO t>iOoaf>o»-ico"«rvn r^oo 6 


00 t^M MNO t>.com covo 

I-'OOVO'^WMMI-IC^CO 

« comt>»ONM tomt^ON 

WWONClcOtOtOcOtO 




M 

• 


m' 


vo cot^M moNcotxM 1000 N vo ^00 w vo 


tOt^M moscotxM moo 




CO «0^ tx 0> M CO 'tvO 1^00 Q M to ^ 10 t>.00 
MMHMi-i^CIOCICI WCfCOtOCOCOCOCOtO'^ 


M « ^ m\0 00 On >-i to 

'^^^•«i-'«f^^mmm 




• 


^'4-ociovwOcoNrx oo'^mciioco t«.vo m m 


tvoo moovo ON^-to 


• 


«o ct ip COVO NO M M 1^00 moo" NO* d d -^ ««}■ d cJ d» 
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TABLE XXXIY. NUMBEBS AND F0BMULA8. 



Ratio of circumference to diameter ^ 
Area of circle (rr^) radias = 1 >• 
Surface of sphere {ircP) diam. = 1 J 
Reciprocal of same 

Area of circle [ — ] diameter = 1 . . 

Volume of sphere (i irr*) radius = 1 

Area of sector of circle (length of arc = I) 

Area of segment of parabola (c = chord ; 
m = mid. ord.) 

Area of segment of circle (ap.) .... 

Base of hyperbolic logarithms .... 

Modulus of common system of logs. =» 
loge 

Reciprocal of same = hyp. log. 10 » . . 

Length of seconds pendulum at N. Y. 
(inches) 

Acceleration due to gravity at New York 

Cubic inches in 1 U. S. gallon .... 

Cubic inches in 1 Imperial gallon . . . 

U. S. gallons in 1 cubic foot 

Imperial gallons in 1 cubic foot . . . 

Feet in 1 meter 

Inches in 1 meter • • • 

Miles in 1 kilometer 

Square feet in 1 square meter .... 

Cubic feet in 1 cubic meter 

Pounds (Ay.) in 1 kilogram 

Ton in 1 tonne 

Ft.-lbs. in 1 kilogram-meter .... 

Feet in 1 mile 

Square feet in 1 acre 

27.3 



Symbol. 



1_ 

T 

J/r. 

€ 

M 
M 



Number. 



Loga- ) 
rithm. 



314159 



0.31831 
0.78540 



4.18879 



0.497150 



9.502850 
9.895090 



0.622089 



2.71828 

0-43429 

2.30259 

391017 

3215949 

?3X 
277.274 

7.4805 

6.2321 

3.280869 

39.37 
0.62137 

10.7641 

35-3156 
2.20462 
0.98421 
7.23308 
5280 
43560 



0.434*94 

9.637784 

0.362216 

1. 592196 

1.507309 
2.363612 
2.442909 
0.873931 

0.794634 
0.515989 

1-595165 

9.793350 
I. 031978 

1.547967 

0.343334 
9.993086 

0.859333 
3.722634 

4.639088 



TABLE XXZIY. NUMBEBS AND FORMULAS. 



1 






B 

y\ 


fC 




y 


^ 


a 


\ 


^y 


y^ 

h 




c 


A 




SOLUTION OF RIGHT TRIANGLES. 



1. sin -4=-=cos B 
c 

3. tan^=-=cot5 
b 

5. 8ec^=^=cosec-B 



7. vers -4= 



c-b d 



2. co8-4=-=sin-B 
c 

4. cot^=- = tan5 
a 

6. coB«c j4=^«8ecB 
a 

8. ex8ec-4=- 
c c - c 

9. a=c sin -4=6 tan A^c cos B=6 cot B= v (c+&) (c— 6) 

10. 6=c cos ^=a cot J=c sin BB=a tan B—^ <c+a) (c— a) 

11. d=cver8-4 * 12. e=cez8ec^ 
a b a b d e 



13. C=:= 



cos J9 «in B sin JL cos ^ vers A exsec'^ 



SOLUTION OF OBLIQUE TRIANGLES. 



Given. 



14. A, B, a 

15. A, a, b 

16. C, o, b 

17. a, 6, c 

18. 



19. 



20. 



21. 

22. A, B, C, a 

23. C, a, 6 



Sought. 



6, c 
5, c 



area 
area 

area 



PormulM. 



a 



siuBf 
sin^ 

sln^ 



c—- 



sin (A+B) 



sin A 
^ sinC. 



BinB=2iii^.6, c= . , 
a sm A 

tan i M-B) =^ tan i (^+J3) 



Leta=i(«+&+c); sin M=AP-^^^=^ 

' PC 

^ 6 c ' » («— «> 



sm 



j^^ 2^s (8— a) (s—b) (»—c) . 
be 



6c 



area=^« (s—a) (<— 6) («— c) 

«««« g^sin^.sinC 
area=^ 

2sinjl 

area=Ja6sinC 
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TABLE XXXIV. NUMBERS AND FORMULAS. 

GENERAL FORMULAS. 

24. Bin A = 2 smhA coBh '^ = Vl — cos^^ = tan^cos^ 

25. co8^ = 2co82iJ.— 1 = 1 — 28in2i^ = cos2i^ — 8in2i^ 

26. tan ^ = 5iHJ: = _8inM_ 

cos A 1 + cos 2 A 

27. cot^ = ^^^ = -5i^^^— =-?^5lM. 

8m^ 1 — co82^ vers 2^ 

28. yeT8A = 1 — cos^ = sin J tan i 4 = 2 8iii2 M 

29. exsec4 = 8ec4 — 1= tan^tanM = ^^^^ 

cos 4 

30. 8m24 = 2sm4co84 

3L co824 = 2cos24 — l = cos24 — sin24 = l — 28m24 

32. tan24= ^^°f 

1 — tan24 

33. cot2^= ^^^'^-^ 

2 cot 4 

34. yer824 = 2sin24 = 28in4co84 tan J. 

OK «^«^«o A 2tan2 4 

35. ex8ec2 ^ = :; — — 

1 — tan24 

36. 8ln24 + cos24 = l 

37. sin (-4 db B) = sin A • cos 5 db sin 5 • coB A 

38. cos (4 db -B) = cos A • cos B^BinA* sin 5 

39. sin4 + 8inB = 28ini(^ + -B)co8i(^ — ^) 

40. sin4 — 8inB = 2cosi(^+^)8in4M — -B) 

41. cos 4 + cos B = 2cos i (^ + ^) cos hiA — B) 

42. C08J5 — cos4 = 28ini(^ + fi)sin4(^ — -S) 

43. sin2 A — sin^ B = cos^ B — cos^ 4 = sin (^ + B) sin (A — 5) 

44. cos2 A — sin2 J5 = cos (A + B) cos (A — B) 

45. tan4 + tan^= «^"(/ + ^) 

cos A • cos ^ 

46. tan4-tang= »^"</-^> 

cos ^ • cos B 
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TABLE XXXIY. NUMBERS AND F0EMULA8. 



SIMPLE CURVE FORMULAS. 



(1) 8inii> = 



60 
It 



(4) i?^ = ^(ap.) 



(8) Z„ = |l(ap.) 
(10) C=2i?8iniJ 



(12) A = 
(14) R = 



E 



exseciJ 

C 
2sin|/ 



(16) />a = ^(ap.) 
(18) c = 2i2siiiSd 



(20) d = 



100 



(23) L = 100^(ap.) 



(25) D = 



100/ 



50 



(2) iJ-- ,^ 

(5) !r=i?taiii7 

(7) ^=l?exseci/ 

(9) J/ =i? vers 41 

(11) /?= TcotU 



(13) i2 = 



vers 5 -T 



(15) Z)« = ^(ap.) 
(17) 2), = |i(ap.) 

t 

(19) .^ = 4(ap.) 
^ ' 100 D^ ^ 

(22) ^-=cx0.3'xZ>a(mm.) 

(24) /=^(ap.) 
100 

/o«\ ^ c^ ^ _100a 
(26) « = — «ioo-2^ 

(28) a„ = S «2 (Z)/- D,) (ap.) 

(30) c-a = ^(ap.) = ^(ap.) 



(27) a„ = i n2i)a (ap.) 

(29) «. = «iooj^ 

(31) 3/ = i? -y]JZ7iy (32) M=n -^/J/?-^JJ/? + £J 

(33) Ordinate =V(/24-g) (22- g)--^(^ + ^y^-|^ 



c2 



(34) 3f=^(ap.) 



(35) Offset = -i~3f (ap.) 



(36) Ordinate = ^^^ (ap.) (37) AA' = ^ 



_P' = _J?- 



^ vers/ 



P 



(40) n-R'= J 

^ ' vers 1 

(42) AA'=(/?--R') tanJ 



(39) BB' = 2(i?-i?')8ini/ 



(41) i?-/?' = 



exsec J 
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TABLE XXXIV. NUMBERS AND F0SMULA8. 



( 


COMPOUND AND REVERSED CURVES. 


(46) 


^ T^aial—R,\eral 




(47) 


Ti = (/?,- R,) sin Ii + 2?. sin I- 


-2;cos7. Also (49). 


(48) 


„ „ r, sin /— R, vers I 
vers/j 




(50) 


IT_ TgBiu I— if, vers / 
* Tj 4- T, cos /— R^ sin 


7 


(51) 


« -, r,+ r,cos/-/?,sinJ 


(52) 


-, ijjversl— Tisin J 

vers /, = — ^ — i 

Rt-R. 




(53) 


r, = /?i sin /- {Rt - i?,) sin /. 


-r,cos7. Also (55). 


(54) 


-, -, i?» vers /— Ti sin / 
i<i — i^ = 

vers/. 




(56) 


^ ,, i?, vers J— r, sin J 

tan i /. = * 

/?isin/— Ticos/— r. 


(57) 


o „ J?j sin I— Ti cos I— 

sin /« 


Is 


(64) 


vers Ii — vers /^ ± ^ 




(67) 


v^i a J- ' iTAi a 7 3: ^ 




vers i, — vers A T ^ __ jj 


(68) 


o o_(*i-^)8in4/ 
sin i /« 




(69) 


iff /?, 




(70) 


i?cain4J-/?,sini/, 




"* sin i/— sin J 7, 


(71) 


vers 7, = ^ 


(72) jB=-*^ 
^ ' vers 7, 


(73) 


4p 


(74) d=:2V/?/). 


(75) 


» _L I> P . 


/7ft\ irArci 7" P 


■••1 • **2 -T 

vers 7^ 


(76) voro/,-^^^^^ 


(78) 


i?- ^ 




tan 47^ + tan i 7^ 


(79) 
(80) 


Xi + Si 
Ti= Ticos J+ i?, sin /— (Ri + R^ sin Ij 


(81) 
(82) 


ri= r2Cos7+if2 8in^+(^l + ^)8in^i 
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TABLE XXXIV. NUMBERS AND FORMULAS. 



PARABOLAS, TURNOUTS, AND SPIRALS. 



(83) y2 = 4p'a. 



(87) n = 



g-9' 

4ai 



(91) i? + ? = — ^ 

(95) E = 2ng 
(97) l = 2n\/yt 



103) E=2(R^^^ymhO 

114) i? + ?= f~^ „ 

' 2 COS&' — cosi' 

C116) /g+g=^~^r^^^°f 

2 cosS-cos-P 
118) if2-f = ^P:^ 



101) taniO = 



gn 
R^ 



120) ? = 



p — 2i?ver8^ 



sinF 
123) taniO=i^::^^ 



«-±i 



140) e = 



32. 2i? 



#8 



143) a; = 



C "C 

&RJc 



146) «e = -J 



2 



148^) p = Xc—Rc^^rs8i 



149^) r. =9i4-rc4--T 



Pa 



m «i=^ 



(89) cot4/' = 2n 

(92) E=iR^'^\%\iiF 

(96) R^2n^g 

(100) ?ic = 0.7071 n/(ap.) 



(jrn 



(104) A = ^±/>m(ap.) 

9-t 



(115) -B==Z + 



tan4(^'+S) 



(119) i?2-f=(p-^)2n2 
(121) ^^_g^ P-^-^«;nF 

U^; ^« 2~tani(/^'±0) 



(141) i2 

(142) 8 = 
(144) x = 









(i46)i=|;i.=|- 



(148) g = yc— «<.sin«e 

(149) 7; = ?+7;+ptanl/ 



.^L 



sin J tan J 



160) h = 



cos 4/ 



151) Ri-R2 + h = 

152) i?i-i?2 = 



A+p 
vers 4 i^ 
P 



vers(/2 + «c) 



(150^) d«g+ptan4l 

(151^) d^q-{Ri-R^+h)6inhI 

(152^) (f=g'-(i?i-i2a)8in(Ja+«e) 
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TABLE XXXIV. NUMBERS AND FORMULAS. 

EARTHWORK. 
(153) rg = h^-hg (154) rg = rg^-g 

(155) c = rg — rc (156) d=^\b + 8C 

(157) dr^hh + shr (158) g = ^o + ^i ,^ 

C(C?1 + <«r) + I {hi + ;i^) 

(160) ^ = c(6 + «c) (161) A = ^ 

(162) ^=fc + A\5_6i (163) ^^ e6+/A+M 

(163^) 5=(^o + 4Jf+^i)i (166) C = ^(bi-bo){hi-ho) 

(167) C = ^ (ci - Co) (I>i - Do) (ft.) 

(168) Cioo = ^ (<^i - <^o) (Di - Do) (yds.) 

(169) S, = S,-C (mA) 'Si„=j^(Se,oo-C'ioo) 

(173) C = ( - + 5C Va^ - h{) {dr + d{}X 0.00011 D (yds.) 

(174) C = ^ I + 5C j (^ - A,) (d^ + d^ ^5_^ X 0.00011 D (yds.) 
(176) ., = g(c?,+p,~|)^ (178) .3= (/^^^y^r)& 
(179) 6^=.^^i±^±^ (180) &'^^^l + ^2 + ^8 + ^4 
(183) s,=-j^h±lJl±^h±±t4 ^^^^^ S=L + K(hi-\-hr-2c) 
(188) g^^ fti + fta + ft» + ft4 +^/A^_ fti + ft2 + ft8H:M 

(185^) S=4^^i±^^i±^!S±^ + ^(ft„-^^) 
(187) S.,„ = So + Si (188) S.,= (S„ + Si)ji^ 

(190) S„=(So + Si-C)jL (191) S = gaB 
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EXPLANATION OF TABLES. 

For all Circular Curves except Metric Curves the degree D 
is the central angle subtended by a chord of loo feet. 

Table I. The Radius is computed from the Logarithm, and 
the latter is in general, therefore, superior in precision. A few 
of the large Radii at the beginning of this table are taken from 
ten-place tables and are superior in precision to the correspond- 
ing Logarithms. For many computations the Logarithms are 
more convenient than the Radii themselves. 

Table IL Tangent Offsets and Middle Ordinates. 
These are given for chords of loo feet. 

Table III. ) Tangent Distances for a i° Curve. 

Table IV. ) Correction for Tangent Distances. 

The intersection angle / is marked by degrees at the top and 
minutes at the side. The tangent distance for a curve of any 
specified degree is obtained by taking from Table III. the tabular 
number for the given intersection angle, and dividing this by 
the specified degree of curve. This gives a result approxi- 
mately correct. The correct result may be obtained by apply- 
ing from Table IV. the correction for the specified degree of 
curve and the given intersection angle. This correction is to 
be added after dividing by the degree of curve. 

Example, Degree = 9°. Intersection angle = 60° 48'. 
Tabular number = 3361.6(9 = D. 

373*5^ approx. value T. 

.38 = correction 9° and 61®. 
373.9 = correct value for Tangent 
Distance. 

Table V. External Distances for a 1° Curve. 

For any specified degree, divide the tabular number by the 
specified degree of curve. The result Is closely approximate. 
No table of corrections is given for this. Where definite pre- 
cision is required, find result by logarithmic computation, 
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EXPLANATION OP TABLES. 

Table VI. ) Offsets from Tangent for a io° Curve. 
Table VII. ) Angles Proportional to Squares of Distances. 

Table VI. gives offsets for every foot and tenth to 300 feet. 
Table VII. gives for various angles (expressed in minutes) the 
corresponding angle (proportional to the squares of distances) 
for one tenth, two tenths, etc., of the total distance. These are 
specially valuable in connection with easement curves. In the 
''cubic spiral" the offset to the circular curve (produced until 
parallel with tangent) is found to be one third of the ''tangent 
deflection ** distance for a circular curve of length one half that 
of the easement curve ; and the same is substantially true of the 
" cubic parabola." The " total deflection angle " at the end of 
the spiral is one third of the central angle for the above stated 
length of circular curve, and other "total deflection angles " are 
as the squares of the distances from the point of spiral. 

Table VI. will aid in solving the first part, and Table VII. the 
second part, of a problem of this sort. 

The offset for a 2° curve will be ^ the offset for a 10°, and 
for other degrees in similar proportion. 

Example. Degree = 6°. Chord = 219.7 ^©^t. 

Table VI. Tabular number = 42.068 
multiply by 0.6 

25.240S 
offset for a 6° curve = 25.24 

Example for Cubic Spiral, 

Degree = 4°. Offset =1.90 

3 r Since 4® is ^ 

Offset from tangent 4° curve =5.70(0.4 J of 10°, divide 
Offset from tangent 10° = 14.25 (^ by 0.4. 

Table VI. Chord length = 128.0 

2 
Length of spiral = 256.0 

Central angle 128 ft. 4° curve = 5.12° 

= 5^2' = 307-2' 
Deflection angle = J x 307.2 = 102' 

Table VII. gives deflection angles for chord lengths of 
T^ X 256 = 25.6 ft. as follows : — I' ; 4' ; 9 ; 16.5' ; 25.5' ; 36.5 ; 
50' ; 65.5' ; 82.5'. These are opposite 102' in Table VII. 

281 



EXPLANATION OF TABLES. 

Similarly the length of the spiral may be assumed and the 
offset determined (i.e. corresponding to 1.90 above). It will 
be noted that the back deflection at any point is twice the for- 
ward deflection to that point, and the spiral angle or total angle 
turned is three times the forward deflection angle at that point. 

Table VI. may be used wherever offsets are required. 

Table VII. can also be used to find offset distances to an 
ordinary parabola (not cubic parabola), since it is also a table 
of numbers (or ordinates) proportional to squares of distances 
<(or abscissas.) 

Table VIII. Long Chords and Actual Arcs. 

The actual arc for any given number of full stations may be 
found by multiplying the length of arc for one station by the 
number of stations. Actual arcs corresponding to sub-chords 
may be found by finding \he angle and then multiplying the 
radius by the value taken from Table XX. 

Table IX. Acres for Strip 100 Feet Wide. 

The fractions of acres are carried to hundredths. The 
"Lengths in Feet" are the limits between which the acres 
(or fraction of acre) apply. 

Example. How many acres in 1146.97 lineal feet? 1146.97 
lies between 1143.45 and 1 147.81, between which we find 2.63, 
the required number of acres. 

Table X. Curves for Metric System. 

This is computed on the basis that the Degree of Curve 
equals the Deflection Angle for a chord of 20 meters, or very 
nearly that the Degree of Curve is the central angle subtended 
by a chord of 10 meters or i station in length. The radius, 
the chord, length, offset, or other linear dimensions on the 
metric curve will be ^ that of U.S. curves of double the 
degree or nearly ^ those of U.S. curves of the same degree. 
The table shows the corresponding U.S. degree for each metric 
<jurve given. 

Table XI. Barometric Tables. 

The approximate difference in heights in feet is found by 
taking the difference between the tabular numbers correspond- 
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EXPLANATION OF TABIDS. 

ing to the ol^rved Teadings ol the barometer in inches. Tern- 

perature correction is made by the formula which 

is easily computed when necessary. The corrected difference 
in heights D = (H- h)(i+ ^"^^^'^ ] where If and T rep- 
resent barometer and thermometer readings at one station and 
h, t, at the other. 

Uxamples, Barometer Readings 29.83 28.17 

62^^ 



Thermometer 


75° 


Tabular number 28.17 


2609 


29.83 


1049 




1560 


^ 75 + 62 — 100 

T«mp. corr. = '-^ 

1000 




_ 37 
1000 




Diff. in height = 1618 ft. 





1037 
1560 

6222 

5185 

1037 

1617.720 

Table XII. Logarithms of Numbers. 

Where there are more than four significant figures, the table 
of proportional parts will be found useful. The star opposite 
certain logarithms shows that the two figures at the left are to 
be taken from the line below. 

Example. Required log of 6723.46. 

For left 672 and top 3 the logarithm = .827563 and diff. = 65. 

Table of prop, parts 65 gives 26 for 4 

4 for .6 

3-827593 
the characteristic 3 being one less than the number of signifi- 
cant figures to the left of the decimal point, in 6723*46. 

Example. To find number for log 2.672962 
Log of 4709 = .672929 

33 
Biff. = 92 ; for 3 prop, part = 28 

1- 
.5 prop, part = 4.6 

Number is 470.935 
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EXPLANATION OF TABLES. 

Table XIII. Logarithmic Sines, Cosines, Tangents, and 
Cotangents. 

In taking oat degrees and minutes, use the minutes at the left 
with the degrees at the left, whether the degrees appear at top 
or at bottom of page ; use the minutes at right in a similar way 
with the degrees at right. Use headings for Sin., Cos., Tan., 
Cot., as given at top with the degrees shown at top (whether 
right or left) ; use headings for Cos., Sin., Tan., Cot., as given 
at bottom with the degrees given at bottom (whether right or 
left). The difference for i second is given for every minute, 
and is to be multiplied by the number of seconds and the result 
added or subtracted. 

For very small angles up to 5°, where results precise for the 
nearest second are required. Table XIV should be used. 

Table XIV. Auxiliary Table for Logarithmic Sines and 
Tangents of Small Angles. 

This table is computed upon the basis (approximately true) 
that the sines of small angles, or the tangents of small angles, 
are proportional to the angles themselves. 

Example. Required log sin 0° 47' 12". 

Then si^47'i2^^ ^ 47^ ^2" 

sin 47' 47' 

/ I / //8iJ^47' o 1181^^47' 

8m47'i2' =4/ 12''-^ = 2832^^3^ 

log sin 47' =8.135810 
log 2820'' = 3.450249 

4.685561 
log 2832" = 3.452093 

log sin 47' 1 2" = 8.137654 ^ 

This auxiliary table gives for 47', shown in the example 
above, the value of log sin 47' — log 2820" = 4.685561 as 
appears above, and for each minute in similar fashion ; the 
number given in the table, then, is to be added to the log of the 
required angle (given in seconds). It should be noted that 
the table givps the value of every minute in seconds. As above 
47' = 2820" ; whence also 47''! 2" = 2832". 
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EXPLANATION OF TABLES. 

Example, Required angle whose log sin = 8.325327, 
Log sin i^ 13' is the nearest (Table XIII). 

Required log sin = 8.325327 

Table XIV (sin) 1° 13' = 4.685542 

4363" log ■ =3-639785 

or 1° 12' 43" = required angle. 

Example, Required log sin 3° 19' 34". 

Table XIV. value for 3° 19' (sin) = 4.685332 

3° 20' =4.685330 

Interpolate tabular value for 3° 19' 34" = 4.685331 

Then log 11974'' = 4.078239 

log sin 3° 19' 34" = 8.763570 

Table XV. Logarithmic Versed Sines and External Secants. 
No explanation appears necessary. 

Tablb XVI. 

It may be shown that vers -4 = 2 sin^ \ A^ whence it follows 
that for small angles it is approximately true that the vers of 
angles are as the squares of the angles themselves. 

Examx>le ^ers 0° 41 ^ i/^ _ (o°4i^ 17^0^ , 2477^ 
iLX^mpie, ^ersoo^j, - (o°4iO'' " 246(52 

vers 0° 41' 17" = 24772 1?!l?!il! 

24602 

The tabular number for 0^41' = log vers 0^41' — log 2460*. 

= 9.070115 
2 log 2477 = 3.393926 X 2 = 6.787852 

log vers 0° 41 ' 1 7" = 5.85 7967 

Example, Required angle whose log vers s 6.309065. 
Log vers 1^9' is the nearest (Table XV.). 

Required log vers = 6.309065 

Table XVI (vers) 1^9' = 9.070105 

7.238960(2 
4164" log = 3.619480 

or I ° 09' 24" = required angle 

285 



EXPLANATION OF TABLES. 

Similarly for external secants of small angles. 

For exsec. of 90° — small angles, it may be shown tlmt 

«^a^« A vers^ 
exsec ^ = 



cos^ I 

- . vera 00' 
exsec 90 



p _ J _ vers 90° — u4-__ vers 90^ — A 



cos 90° — A sin A 

where sin A may be taken from auxiliary tables. 

Table XVII. ) Natural Sines and Cosines. 
Table XVIII. ) Natural Tangents and Cotangents. 
Use the minutes at the left with the degrees at the top, and 
the minutes on the right with the degrees at the bottom. 

Table XIX. Natural Versed Sines and External Secants. 
' This requires no explanation. 

Table XX. Lengths of Circular Arcs ; Radius = i. 

To find the arc for a given angle and given radius, look out 
-the tabular number for the given degrees, also for the minutes, 
also for the seconds. Add these together and multiply by the 
radius. The result will be the length of arc. 

Table XXI. Squares, Cubes, Square Roots, Cube Roots, 
and Reciprocals. 
This requires no explanation. 

Table XXII. Turnouts and Switches. 

The Frog Angles and Angles of Crotch Frog are good for any 
kind of turnout. The lead and length of switch rail are com- 
puted for Stub Switch only. 

Table XXIII. Velocity Heights. 

Thei^e Are computed by the formula J5r= 0.0355 F^ irtiich 
includes the effect due to the rotative energy of the wheels. 

Table XXIV. Rise per Mile Various Gractes. 

Table XXV. Elevation oi Outer Rail on Curves. 

This table is based on the formula e = ^^,^\, ^^^^^ 

32.16 X 5729.65 

where g^A'H'^ 
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EiSfePUWWATION OF TABLES. 

Table XXVL Inches m DecimoJU oi a Foot^. 
, This table requires no specdal explanation. 

Tablb XXVIL Middle Ordinate for Curving Rails. 

This taMe gives in common fractions of an inch the middle 
ordinate lor yarious lengths of rails^ Tbicr will be more con- 
Tdilient fc»r use than it would: be if decimal fractions were to 
be used. 

Tablb XX VIII» Stadia Reductions, Horizontal and YerticaL 

In general, stadia wires are set so that the horizontal distance 
-with the line of sight level will be loo times the rod reading. 
In this case the horizontal distance at any observed angle will be 
the Kor. tabular number mtdtiplied by the rod reading, to 
-which must be added the value for e for that angle as shown 
ait bottom^of table. The vertical height will be the Vert, tabu- 
lar number for the given angle multiplied by the rod reading 
i^ith the value for c added. If the wires are set for a different 
proportion, the result must be modified in like proportion before 
adding c which will not be affected. 

Example, Rod reading = 5.27 at 7*37' ; c = i.oo. 

Tabular numbers are 98.25 and 13.14 

5-27 5-27 



68775 9198 

19650 2628 

49125 6570 



517.7775 6.92478 

.99 -13 



Hor. Dist. = 518.8 7.1 = Vert. Ht 

The use of the ordinary slide rule in connection with this 
taMe wiU allow results to be reached with little labor to the 
nearest foot in distance or tenth in elevation, which wiil be 
maS&imvAiy close for many purposes* 



EXPLANATION OF TABLES. 

Tablb XXIX. Mean refraction in Declination. 

This table is copied from W. and L. E. Gurley^s Manual by 
permission. The hour angle indicates the distance of the sun 
from the meridian ; for example, 2 hours indicates either 10 a.m. 
or 2 P.M. For one hour either before or after noon the refrac- 
tion may properly be taken the same as at noon, or o h. 

Declinations north appear as + in the table, and the refrac- 
tion is to be added. Similarly, declinations south appear as — , 
and refractions are to be subtracted. The refractions here 
given are to be applied to declinations taken from the Nautical 
Almanac, and a sufficient record of these must be made before 
going into the field. 

Example. Required corrected declinations Monday, Sept. 11, 
1905, at New Orleans. (Lat. 29° 57' 46" ; Long. 6^ oo«» 13.9".) 

Greenwich Mean Noon = 6 a.m. New Orleans (standard 
time). 

Naut. Aim. gives Decl. N. or + 4^43 16", Diff. for i hour = 
o' 57" (subtract). Lat. 30° 

Decl. + 5° 
New Orleans Declination Refraction 

6 A.M. + 4° 43' 16" ' for 5^ = I ' 52" 

^^jff 4J»=o'52" 

7 4*^42' 19" + i'52" = 4^44' II" 

57" 



8 


4° 41' 22" 


+ 


0' 52" 


= 


4° 42' 14" 


9 


4° 40' 25" 


+ 


0' 39" 


=: 


4" 41' 04" 


10 


4° 39' 28" 


+ 


o'3i" 


= 


4° 39' S9" 


II A.M. 


4" 38' 31" 


4- 


0' 27" 


=: 


4° 38' 58" 


12 M. 


4° 37' 34" 


+ 


0' 27" 


= 


4° 38' 01" 


I P.M. 


4° 36' 37" 


+ 


0' 27" 


= 


4° 37' 04" 


2 


4° 35 40" 


+ 


o'3i" 


^ 


4° 36' 11" 


3 


4° 34' 43" 


+ 


0' 39" 


=5 


4° 3S' a*" 


4 


4° 33' 46" 


+ 


o'52" 


=1 


4''34'3«" 


5 


40 32' 49" 
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+ 


I' 52" 


=: 


4° 34' 41" 



EXPLANATION OF TABLES. 

Example. Required corrected declinations Monday, Feb. 6, 
1905, at Denver. (Lat. 39'' 45' 00'' ; Long. 6^ 59™ 58.2«.) 

Greenwich Mean Noon = 5 a.m. Denver (standard time). 
Decl. S. or - 15° 43' 46" Diff. for i hour = o' 46" (subtract). 

Lat. 40° 
Decl. - 15° 
Denver Decimation Refraction 

5 AM. - 15° 43' 46" ^or 5»» = 25' 18" 

(not suitable to 



46" 



use) 



15° 43' 00" for4h= 3' 21" 



46'f 



for 3*» = 2' 02" 



7 isU2'i4" 

8 15*41' 28" - 3' 21" = 15° 38' 07" 

9 15° 40' 42" - 2' 02" = 15° 38' 40" 

10 I5°39''56" - i'35" = 15° 38' 21" 

11 A.M. 15° 39' 10" — i'2i" = 15° 37' 49" 

12 M. 15° 38' 24" ~ l'2l" = 15° 37' 03'' 

I P.M. 15° 37' 38" - l'2l" = 15° 36' 17" 

2 15° 36' 52" - I' 35" = i5°35'>7" 

3 15° 36' 06" - 2' 02" = 15° 34' 04'' 

4 i5''35'2o" - 3' 21" = 15° 31' 59" 

Table XXX. Triangular Prisms. 

Any end area of a section of earthwork may be divided into 
a number of areas, each triangular in forii%. This table gives 
the solidity in cubic ^ards of a triangular prism 50 feet in 
length, the factors required for the table being the height or 
altitude a and the width or base B, in accordance with the 
formula iS^ = ^ aB. The end area solidity for 100 feet in 
length, due to two different end sections, will be the sum of 
the two solidities for the end sections, or 

'S'eioo = 'S'o + Si 
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EXPLANATION OF TABLES. 



Jffxample, Sta. t _J r. - 7.4 _ 1 

Base 14 ft. 12.7 14 2 

Slope IJ to 1 ' ^ - 3.8 " ^'^ ^^4:5 

For Sta. o the calculation may be put in the form 



'^o = M(3-5 X 12.7 + 14.2) + |J(7.o X 3.8 + 4.8) 
= M(3;5 X 26.9) +fJ(7.ox8.6) 

where the triangles are grouped in pair», iur which thare is a 
oommon base for the two triangles in any pair. 

Since the table is in the form S^i%<iB the solidity for 20 
will be 10 tim«? that for 2, and the solidHy £or ^ will be ^ tihat 
for 2. The usir of the table is then simple. 

For instance, to find ^5(19.3 x 24.7), find 

from Table XXX. 19.3 20. =357.4 

4. = 7I-S 
7= "'5 
/S' = 441.4 

In the example given by notes above, 

^ = 4i(3.5 X 26.9) + tt(r.o X 8.6) 

from Table XXX. 26.9 3. = 74.7 

.5 12.5 87.2 

8.6 7. " 55:7 142.9 

^1 = 4i(7.4 X 35- J) + U(7-o X 14.2)- 

from Table XXX. 35.3 



5.3 7. =228.8 






.4= 13. 1 


241.9' 




14.2 7. = 


93.0 


333-9 


^100 = So+ Si^ 




476.8 



If the section be 80 feet long instead of 100, the correct result 
will be 476.8 X 0.8 = 38144, and for any length £n direct pro- 
portion. 
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EXPLANATION OF TABLES. 

Irregular seetions of earthwork may also be divided into pialrs 
of triangles, and each pair calculated for 50 feet in length hy 
iS' = f J aB. If divided into trapezoids the computation may 
still be put in the form S=.^%aB, In both these cases this 
table evidently applies. 

Where speed is desired, each quantity may be taken from 
the table to the nearest yard only, and two or more parts added 
by mental arithmetic. The precision thus secured is generally 
superior to that of the field measurements, where a difference 
of 0.1 foot in the height of any cut or fill means, commonly, 
several yards difference in solidity. 

Table ?!XXI. Prismoidal Correction. 

This table gives the correction to be applied to the **end 
area" solidity to secure a result strictly correct by prismoidal 

formula. The table gives values for C = — ^ (ci — Cq) (-^1 — -^0) • 

3-24 
In this table also the correction for 20 will be 10 times that ior 

2, and the correction for ^ will be ^ that for 2. 

Example, Use data given above for Table XXX (top p. 290). 
The correction will be 



a = —-(7.4 - 3.5)(i9.6+i57 - 14.2 + 12.7) 
3*24 

= T^(3.9)(3S.3-26.9) 
3*24 

from Table XXXI. 3.9 8. = 9.63 

.4 = .48 

10.11 
From Example Table XXX. 8e^^ = 476.8 

from above C =10.1 
Correct Solidity = Sp^^^^ r= 466.7 

If the section be 80 feet long instead of 100, the correct 
result will be 466.7 x 0.8 = 373.36 *ad for -any length in direct 
proportion. 

The multiplioation by Oil8 can best Tae ulTkde, SGs Just above, 
after applying the correction* - . . . 



-piral, the 
iiy tangent 
[joint. Tha 
the forward 



iory tangent 
24', and the 
= 6" 36'- 



EXPLANATION OF TABLES. 

Table XXXTT. Earthwork for various bases and for slope 
1} to I. 

It applies only to regular "Three Level Sections." Each 
table gives for any center height two quantities under columns 
L or K, Column L gives the solidity in cubic yards of a level 
section 50 feet in length and of the given center height. Col- 
umn IT gives a quantity to be used in connection with the side 
heights. The figure from column ^ is t9 be multiplied by the 
difference between (a) the sum of the side heights, and (6) 
twice the center height, or K{Jk,r + Ai — 2c) and the result is to 
be added or subtracted depending upon whether the arithmetical 
sum of the side heights is greater or less than twice the center 
height. 

Example. Sta. i — ^ — 7.4 — |^ 

- 5-8 - 8.4 



Base 14 feet _ 12.7 
Slope li to I — 3.8 


^•5 -4.8 




Sta. 3«5 -Z^ — 124.8 


K- 11.3 


3.8 = hi 


18.1 


1.6 


4.8 = ^ 


142.9 


678 


8.6 




"3 


7.0= 2C 




18.08 


1.6 



Sta. I 74 X= 344.0 jr= 16.8 5.8 

— 10. 1 — 0.6 84 



333-9 - 10.08 14.2 

14.8 

So = 142.9 
^1 = 333-9 

Siw = 476.8 

The results agree with those given for Table XXX. where the 
notes are the same. 
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EXPLANATION OF TABLES. 

Table XXXIII. Spiral Easement Curves. 

In these tables the length of spiral is always some multiple of 
30 feet. Spirals of various lengths are given to meet curves of 
even degree or half degree from 1° 30' to 6° curves. Deflection 
angles are given for chord points at the end of each chord of 
30 feet, and the degree of curve is also given at every such 
point. For each spiral the coordinates x and y are given for 
the point when the spiral meets the given circular curve. The 
offset p is the perpendicular distance from the tangent to the 
circular curve (produced) when it becomes parallel to the tan- 
gent, and the distance q is from the point opposite this (on 
tangent) to the point (beginning) of spiral P,S. It may be 
noted that, with the transit at any chord point on the spiral, the 
deflection angle from the chord (to P.S.) to auxiliary tangent 
will be twice the forward deflection to the same point. The 
spiral angle or total angle turned will be three times the forward 
deflection angle. 

Example, Required a spiral 330 feet long to connect with a 
4° curve. 

Table XXXIII. gives deflection angles as follows : 01', 04', 
10', If, 27', 39', 53', 1° 10', i°28', i°49', 2° 12'. 

The deflection between chord (to P,S.) and auxiliary tangent 
at P. CO. (with 4° curve) will be 2 x 2° 12' = 4° 24', and the 
spiral angle or total angle turned will be 3 x 2° 12' = 6° 36'. 

The values of ^ = 3.17 and q = 164.9 ^^ ^ needed in find- 
inj the tangent distance 

r. = g+ Tc+ptanJ/, 

where Tc = tangent distance for circular curve. 
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